WORLD INTEUiCrUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPUCATIQN PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 

C07C 63/06, 65/30, 65/32, 65/38, 65/40, 
65/42, 69/12, 69/14, 69/612, 233/65, 
2S1/10, 251/24, 257A)6, C07D 257/06 



Al 



(11) International Publication Number: WO 97/28115 

(43) International Publication Date: 7 August 1997 (07i)8.97) 



(21) International Application Number: PCT/US97/01689 

(22) International Filing Date: 31 January 1997 (31.01.97) 



(30) Priority Data: 
60/011,093 
9604231.2 
60/034.435 



2 Fcbniary 1996 (02.02.96) US 
28 Februaiy 1 996 (28.02.96) GB 
23 December 1996 (23.12.96) US 



(71) Applicant (for all designated States except USji MERCiC & 

CO^ INC. [US/US]; 126 East Uncoln Avenue, Rahway, NJ 
07065 (US), 

(72) Inventors; and 

(75) Inventon/AppUcants (for US only}: ADAMS, Alan, D. 
[US/US); 126 East Lincoln Avenue, Rahway, NJ 07065 
(US). DOEBBER. TTiomas. W. [US/US]: 126 East Lincoln 
Avenue, Rahway. NJ 07065 (US). BERGER. Joel, P. 
[US/USl; 126 East Lincoln Avenue. Rahway, NJ 07065 
(US). BERGER, Gregory, D. [USAJS]; 126 East Lincoln 
Avenue. Rahway, NJ 07065 (US). JONES, Anthony, B. 
[GB/US]; 126 East Uncoln Avenue, Rahway, NJ 07065 
(US). VON LANGEN. Derek (US/USJ; 126 East Lincoln 
Avenue, Rahway, NJ 07065 (US). LEIBOWITZ, Mark. D. 
[US/US]; 126 East Uncoln Avenue, Rahway, NJ 07065 



(US). MOIXER, David, E. {US^SJ; 126 East Lincoln 
Avenue, Rahway, NJ 07065 (US). OLSON, John. T. 
lUSAJSJ; 126 East Lincoln Avenue, Rahway. NJ 07065 
(US). PATCHETT, Arthur, A. (US/USl; 126 East Lincoln 
Avenue, Rahway, NJ 07065 (US). SAHOO, Soumya, P. 
[IN/US]; 126 East Uncoln Avenue, Rahway, NJ 07065 
(US). TOLMAN. Richard, L. lUS/USJ; 126 East Uncoln 
Avenue. Rahway, NJ 07065 (US). TOUPENCX Richard, 
B. [US/US]; 126 East Lincoln Avenue, Rahway, NJ 07065 
(US). WALSH. Thomas. F. [USAJSJ; 126 East Uncoln 
Avenue. Rahway, NJ 07065 (US). 

(74) Common Representative: MERCK & CO.. INC.; 126 East 
Uncoln Avenue, Rahway. NJ 07065 (US). 



(81) Designated States: AL, AM, AU, AZ. BA. BB. BG, BR, BY, 
CA, CN, CU. CZ, EE. GE. HU, IL, IS, JP, KG. KR, KZ, 
LC, LK. LR, LT. LV. MD, MG, MK. MN, MX, NO. NZ. 
PL. RO, RU. SG, SI. SK. TJ, TM. TR, TT. UA, US, UZ. 
VN. ARIPO patent (KE. LS. MW, SD, SZ. UG). Eurasian 
patent (AM. AZ, BY. KG. KZ, MD. RU, TJ. TM), Eur(H)can 
patent (AT. BE, CH. DH. DK, ES, H. FR. GB. GR. IE, FT, 
LU. MC. NL, PT. SE), OAPI patent (BF, BJ, CF, CO. a, 
CM, GA. GN. ML, MR. NE. SN, TD. TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to he republished in the event of the receipt of 
amendments. 



(54) Title: ANTIDIABETIC AGENTS 

(57) Abstract \ 

The instant invcnUon is concerned with acctylphcnols which are useful as antiobesity and antidiabetic compounds. Cdmpositions 
and methods fw the use of the compounds in the treatment of diabetes and obesity and for lowering or modulating triglyceride levels and 
cholcslerol levels or raismg high density lipoprotein levels or for increasing gut motility or for treating' atherosclerosis are also disclosed. 



FOR THE PURPOSES OP INFORMATION ONLY 



Codes ised to identify States paity to the PCT on the fhrnt pages of {Nimpblets publishing inteinatiohal 
^^s^kadons under*.tlip,P^ ' .. 



AM 


Anncnit 


GB 


United Kii^doni 


MW 


Malavtrl 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgjom 


m 


Hungaiy 


NO 


Nofway 


BF 


Barktiui Faso 


IB 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Baljr 


PL 


Poland 


U 




JP 


Japan 


FT 


Portugal 


BR 


Brasil 


KB 


Kenya 


RO 


Rooania 


BV 


Belaim 


KG 


Kyigyuan 


RU 


Russian Federation 


CA 


Cmadi 


KP 


Democfatic People's RepubSc 


SD 


Sudan 


CF 


CeatEsl African Republic 




of Korea 


SE 


Sweden 


CG 


Coogo 


KR 


RepubFic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


a 


C6te d'lvohe 


U 


Liechtenstein 


SK 


StovaUa 


CM 


Cajaeraon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


CSiim 


LR 


Uberia 


sz 


Swaziland 


CS 


Cxecboahjvdda 


LT 


Uthoaoia 


TD 


Chad 


CL 


Czech Republic 
Gcnuany 


LU 


Luxembourg 


TC 


.Togo 


J>Z 


LV 


Latvia 


TJ 


Tajikbtan 


DK 


Deamark 


MC 


Mmaco 


TT 


Trinidad and Tobago 


BE 


Estonia 


MD 


Repobtic of Moklova 


UA 


Ukraine 


es 




MG 


Maiiagascir 


UG 


Uganda 


Fl 


Fnland 


ML 


mi 


US 


Unkfid Statea of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


VieiNani 



wo 97/281 15 



PCT/US97/01689 



- 1 - 

TITLE OF THE INVRNTION 
ANTIDIABETIC AGENTS 

This application: is a continujation-in part and claims 
priority to of each of the following U.S provisional apphcations: 
application no. 60/01 1093 filed February % 1996 (Merck attorney 
docket no. 19630PV); and application no. 60Ar— - filed December 23, 
1996 (Merck attorney docket no. I9630PV2) each of which are herein 
incorporated by reference in their entirety. . . 

' This application is related to, the following U.S. non- 
provisional applications: Serial No. -/S^^-rt- filed January ,3 1, 1997 
(Merck attorney docket no.. 1 9869 Y) which is herein incorporated by 
reference in its entirety. 
BACKGROUND OF THF rNVENTION . 

Diabetes refers to a disease process derived from multiple 
causative factors and characterized by elevated levels of plasma glucose 
or hyperglycemia. Uncontrolled hyperglycemia is associated with, 
increased and premature mortahty due to an increased risk for 
nuGrov.a.scular and maeitovascular diseases, including nephropathy, 
neuropathy,, retinopathy, hypertension, stroke, and heart disease. . ^ 
Therefore,, control of glucose homeostasis is. a criticallyvimportant • 
approach for the treatment of diabetes. < 

Type I diabetes (IDDM) is the result of an absolute 
deficiency of insulini Uie hormone which regulates glucose utilization. 
Type II, noninsulin dependent diabetes mellitus (NEDDM) is due to a 
: profound resistance to insulin stimulating .or regulatory effect on 
glucose and lipid metaboHsm.in the main insulin-sensitive tissues, ; 
muscle, liver and adipose tissue. This resistance to insulin 
responsiveness results in insufficient insulin activation of glucose uptake, 
oxidation and storage in muscle and inadequate insulini repression of 
lipolysis in adipose tissue and of glucose production and secretion in 
liver. 

The several treatments for NIDDM, which has not changed 
substantially in many years, are all with limitations. While physical 
exercise and reductions in dietary intake of calories will dramatically 
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improve the diabetic condition, compliance with this treatment is very 
poor because of well-entrenched sedentary lifestyles and excess food 
consumption, especially high fat-containing food. Increasing the plasma 
level of insulin by administration of sulfonylureas (e.g. tolbutamide, 
glipizide) which stimulate the pancreatic p-cells to secrete more insuHn 
or by injection of insulin after the response to sulfonylureas fails, will 
result in high enough insulih concentrations to stimulate the very ' 
insulin-resistant tissues, Hdwever, dangerously low levels of plasma 
glucose cmi result from these last two treatments and increasing insulin 
resis;tance due to the even higher plasma insulin levels could 
theoretically occur. The biguanides increase insulin sensitivity resulting 
in some correction of hyperglycemia. However, the two biguanides, 
phenformin and metformin, caainduce lactic acidosis and 
nauseaMiairhea, respectively. 

ThiazoHdinediones (glitazones) are a recently disclosed 
class of compounds that are suggested to ameHoriate many symptoms of 
NIDDMi These agents increase insuHn sensitivity in muscle, liver and 
adipose tissue in several animal models of NIDDM resulting in complete 
correction of the elevated plasma levels of glucose, triglycerides and 
nonesterified free fatty acids without any occurrence of hypoglycemia. 
However, serious undesirable effects have occurred in animal and/or 
human studies induding cardiac hypfertrophy, hemadilution and liver 
toxicity resulting in few glitazones progressing to advanced human 
trials; ^' ■ ^ - 

Hyperlipidemia is a condition which is characterized by an 
abnormal increase in serum lipids, such as cholesterol, triglycerides and 
phospholipids. These lipids do not circulate freely in solution in plasma, 
but are bound to proteins and transpoited as 'madiiomolecular complexes 
called lipoproteins. See ihc Merck Manual, 16th Ed. 1992 (see for 
example pp. 1039-1040) and '-Striictuire and Metabolism of Plasma 
Lipoproteins" in Metabolic Basis of Inherited Disease, 6th Ed. 1989; pp. 
1129-1138. One form of hyperlipidehiia is hypercholesterolemia, 
characterized by the existence of elevated LDL cholesterol levels. The 
initial treatment for hypercholesterolemia is often to modify the diet to 
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one low in fat and cholesteroU coupled with appropriate physical 
exercise, followed by drug therapy when LDL-lowerihg goals are not 
met by diet and exercise alone. LDL is commonly known as the "bad" 
cholesterol, while HDL is the "good" cholesterol. Although it is 
desirable to lower elevated levels of LDL cholesterol, it is also desirable 
to increase levels of HDL cholesterol. Generally, it has been found that 
increased levels of HDL are associated with lower risk for corohary 
heart disease (CHD). See, for example^ Gordon, et al., Am. J. Med., 62, 
7Ql-ll4 (m7); Stampfer, et al., . N. England J. Med., 325, 373-381 
(1991); and Kannel, et al., Ann. Internal Med., 90, 85-91 (1979); An 
example of an HDL raising agent is nicotinic acid, but the quantities 
needed to achieve HDL raising areJi^^ociated \>^th.undesirablieveffects, 
such as flushing. . , . : 

^ It is tsuggested that thiazolidinedione compounds exert their 
effects byjbinding to the peroxisome proliferator activated receptor 
(PPAR) family of receptors, controlling certain transcription elements 
having to do with the biological entities listed above. See Hulin et aK, 
Current Pharm. Design (1996) 2, 85-102. Three sub-types of PPARs 
have been discovered and described; they are PPARa, PPARY and 
PPAR8. PPARa is activated by a number/of medium and Jong-chain 
fatty acids, and it is involved in stimulating Oxidation of fatty acids. 
PPARa is also involved with the activity of fibrates in rodents an.d > 
! humans. 'Fibric acid derivatives such as clofibrate; fenofibrate, 
bezafibrate, ciprofibrate, beclofibrate and etofibrate, as well as? 
gemfibrozil, produce a substantial reduction in plasma triglycerides^ 
along with moderate reduction in LDL cholesterol, and they are used 
particularly for the treatment of hypertriglyceridemia. 

The PPARy receptor subtypes are involved in activating the 
program of adipocyte differentiation and are not involved in stimulating 
peroxisome proliferation in the liyei'4 The DI^A sequences for the ; 
PPARy receptors: are described in Elbiecht, et ah^ BBRC 224;431-437 
(1996). Although peroxisome proliferators, including the fibrates and 
fatty acids, activate the transcriptional activity of PPAR's, only 
prostaglandin J2 derivatives have been identified as natural ligands of 
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the PPARy subtypej which also binds thiazolidinedione antidiabetic 
agents with high affinity. The glitazones have been: shown to bind 
exclusively to the PPARy subtypei 

The human nuclear receptor gene PPAR5 (hPPARS) has 
been cloned from a human osteosarcoma cell cDN A library and is fully 
described in A. Schriiidt et ah. Molecular Endocrinology, 6 : 1634^1641 
(1992), herein incorporated by reference. If should be-noted that 
PPAR5 is also referred to; in the literature as PPARp and as NUGl v and 
teach of these niames refers to the' same receptor; iii Schmidtfet al, the 
receptor is referred to as NUGlvM :k A r^n; . - i; 

-SUMMARY OF THE INVENTION ; . , r 

This invention is concerned with the compounds of formula 
I below and its analogs, phannaceutically acceptab thereof, and 

bioprecursors thereof, which differ from the thiazolidihedibn^ in that 
they Jack the thiazolidinedione moiety and they do not lead to the array 
of toxicity's associated wi^ the thiazolidinediones. The instant » - 
compounds are effective in treating diatbfetes, atheroscleroSisin: i ; J 
hyperglycemia, hyperlipidemia and/or obesity becausei^they: lower one 
or more of the following biological entities in mammals; gluGdse;a i 
insulin, triglycerides, fetty acidsi cholesteroi^^ Iheilike. Thus, it is an 
object of this iriventiori to describe such compounds. It is a further 
object tOi describe the specific preferred istereoisomers df the substituted 
compounds. A still further object is :td describe processes for the 
preparation of such compounds. Another object is to describe methods 
and compositions which use the -compounds as the active ingredient 
thereof. Further objects will become apparent from reading the v i 
following description. : v ? 

DESCRIPTION QF THE INVENTIQN; . : s 

The present invention is directed to a cdnipoimd . 
represented;by feramla J:^ ^ . > : \ ' ; 
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or a pharmaceutical ly acceptable salt thereof, wherein: 

R is selected from the group consisting of H, Ci-6 alkyl, C5-10 aryl, 
and C5- 1 0 heteroaryl, said alkyl, aryl and heteroaiyl optionally, 
substituted with 1 to 3 groups of R^; 

is selected froiri a group consisting of: Cl-is alkyl, C2.15 
alHenyl, 92-15^ alkynyl and C3-IO cycloalkyl. said alkyl, alkenyl, ^ 
alkynyl, and cycloalkyl optionally substituted with 1 to 3 groups of R^; 

R2 is selected from a group consisting of: H, C1-15 alky], acy], C2-I5 
alkenyl, 0R3. Cb2alkyl, C(6)R3, OH, -QC(0)R3, C2.15 ajkyiiyl, C5. 
10 aryl, C5-IO heteroaryl, said alky), aikenyl,, alkynyl, aryl and 
heteroaryl pptionally substituted with J to 3 grpups of R^; 

R3 is selected from a group consisting of: H, NHR', NHacyl, C1-15 
alkyl, C2-15 aVcenyl. C1-15 alko?iy, qp2alkyl, OH.,C2-15 alkynyU QS- 
10 aryl, C5-10 heteroaryl said alkyl. alkenyl, alkynyl,iaiyl^ . ; 
heteroai^l dptiohally substituted with r to 3 groups of RaJ^^ 

R4 is selected from the group consisting of: r2, -B-RS or -^C^Y^ 
with the proviso that when (Z-W-) is Z-CR'r', Y is O and r4 is r2, 
then R2 is not acetyl, H, alkyl, alkoxy or aryl; of wheii (Z-W-) is Z- 

CR'r'. Y is O and R4 is -C=y2 then Y2 is not O, or when 

(Z-W.) is Z-CR*R'-, or Z-b— r8— ^ ^h^re r8 is O. Y is S or O and 
R* is -B-R5, then B is not O or S; 
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r5 is selected from the group consisting of: C5-10 aiyl and C5-10 
heteroaryl, said aryl and heteroaryl optionally substituted with 1 to 3 
groups of R3; . - 

B is selected from the group consisting of: O, S(0)p and NRl ; 



(Z-W-) is Z-CRV-. Z-CH=CH^ or Z-^— ; 

is selected from the group consisting of CR^^, O, NR^, and S(0)p; 

R^ and R^ ait^ m^ep selected from the group consiMrig of H, C,. 

6 a'ikyi;' ' ' ' ' •' 

X l and X2 are independently selected from a group consisting of: H, 
OH, Ci-is aikyl, C2-15 aikenyl, C2-15 alkynyl, halo, OFi^, C5 io aryl, 
C5-16 aralkyl, C5-i0 hbterbaryl and Ci-io acyl, said alkyl, aikenyl, 
alkynyl, aryl aiid heteroaryl optionally substituted with 1 to 3 groups of 
Ra; 

Ra rcpre^ts a inemlser sielected from the group consisting of: halo, 
aryl, acyl, heteroaryl" CF3, OCF3, GN, NO2, R3, 0R3; SR3; 
S(0)R3, SO2R3, NR3R3. NR3COR3, NR3G02R3, NR3C0N(R3)2, 
NR3S02R3. C0R3, CO2R3, CON(R3)2, S02N(R3)2, 0G0N(R3)2 said 
aryl and heteroaryl optionally substituted with 1 to 3 groups of halo or 
CI -6 alkyl; 

Y isselected from the group consisting of: S(0)p, -CHj-, -C(0)-, . 
-C(6)NH-, -NR-, -0-, -SOjNH, -NHSOji 

Y1 is selected from the group consisting of: O, NR and G; 
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is selected from the group consisting of: O, N(Ci.i5) alkyl, . 
N(G02)alkyl, N-Oalkyl, N-Oacyl and N-OH, with thfc prtviso that if Y2 
is O and r3 is CH3 then n is 2; ; 

Z is selected from the group consisting of: C02R3, r3c02R3, 
CONHSO2R. CONH2 and 5-{lH-tetrazole); 

t and V are independently 0 or I such that t + v = 1 

Q is a saturated or unsaturated straight chain hydrocarbon containing 2- 
4carbon atoms and 

pis 0-2. - 

Included in the invention is a pharmaceutical composition 
which is comprised of a compound of formula I in combination with a 
pharmaceutieally acceptable carrier. 

■Also included in the invention is a pharmaceutical 
composition which is comprised of a compound of formula I in 
combination with one or more known sulfonylureas, biguanides, a- 
glucosidase inhibitors; other insulin secretogogues as well as insulin; 

Also included in the invention is a method for raising high 
densisty lipoprotein (HDL) plasma levels in a mammal in need of such 
treatment comprising administering an effective amount of a compound 
of formula I. 

Also included in the invention is a method for preventing, 
halting or slowing the progression of atherosclerotic cardiovascular 
diseases and related conditions and disease events in a mammal in need 
of such treatment comprising administering an effective amount of a 
compound of formula I. 

Also included in the invention is a method for preventing, 
halting or slowing the progression of atherofsclerotic cardiovascular 
diseases and related conditions and disease events in a mammal in need 
of such treatment comprising administering an effective amount of a 
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compound of formula 1 in combination with one or more active agents 
such as antihyperlipidemic agents, HMG^CoA synthase inhibitor, ; 
squalene epoxidase inhibitors and the like;. ^ 

Also included in the invention is a method of treating or 
controlling diabetes, which comprises administering to a diabetic patient 
an effective amount of a compound of formula L i 

Also included in the invention is a method of treating or 
controlling diabetes, which comprises administering a compound of 
formula 1 in combination with one or more known sulfonylureas, 
biguanides» a-glucosidase inhibitors, other insulin secretogogues as j 
well as insulin. 

The invention is described herein in detail using the 
terms defined below unless otherwise specified. ^ u 

The term "alkyl" refers to a monovalent alkane 
(hydrocarbon) derived radical containing from 1 to 15 carbon atoms 
unless otherwise defined. It may be straight, branched or cyclic. ; 
Preferred straight or branched alkyl groups include naethyl, ethyl, - 
propyl; isopropyU butyl and itfbutyl. Preferred cycloalkyl groups 
include cyclopentylandeyclohexyL n xm- 

I / Alkyl also includes a straight or branched^ alkyl group ^ 
which contains or is interrupted by a cycloalkylene portion. ' ; 
Examples include the following: 



wherein: x and y = from 0-JO; and w and.z = from 0-9. 

: The alkylene and monovalent alkyLportionCs) of the 
alky! group can be attached at any available point of attachment to 
the cycloalkylene portion. . 

When substituted alkyl is present, this refers to a 
straight, branched^ or cyclic alkyl group as defined above, substituted 
with 1-3 groups as defined with respect to each .variable. 
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The term "alkenyl" refers to a hydrocarbon radical 
straight^ branched or cyclic containing from 2 to 15 carbon atoms 
and at Ifsast one carbon to caibon double bond.* Preferably ones: 
carbon to carbon double bond is present, and up to four non- ' . 
, aromatic (non-resonating) carbon-carbon double bonds, fnay be 
present. Preferred alkenyl groups include ethenyl, propenyl, butenyl 
and cyelohexenyl. As described above with respect to alky I, the 
straight, branched or cyclic portion of the alkenyl group may contain 
double; bonds and may be substituted when a substituted alkenyl 
group, is provided. 

The term "alkynyl" refers to a hydrocarbon radical 
straight, branphed or cyclic, containing from. 2 to 15 catbon atoms md 
at least one carbon to carbon triple bond. Up to three carbon-carbon 
triple bonds may be present. Preferred alkynyl /groups include ethynyl, . 
propynyl and butynyl. As described above with respefct to alkyi, the; 
straight, branched or cyclic portion of the alkynyl group may contain 
triple bonds and may be substituted when a substituted alkynyl group is 
provided. , ^ 

The term "alkoxy" refers to those groups of the designated 
carbon length in either a straight or, branched configuration attached 
through an oxygen linkage and if two or more carbon atoms in length, 
they may include a double or a triple bond. Exemplary of such alkoxy 
groups are methoxy, ethoxy* propoxy* iSQpiropoxyrbutoxy, isobutoxy, 
tertiary butoxy, pentoxy, isopentoxy, hexo^ty, isohexoxy allylojsyi. . 
propargyloxy, and the like. , > c 

The terra halo as used herein, represents fluoro, chloro, 
bromo or iodo. . , 

Aiyl refers to aromatic rings e.g., phenyl, substituted 
phenyl and like groups as well as rings which are fiised, e.g., naphthyl 
and the like, Aryl thus contains at least one ring having at least 5 atoms, 
with up to two such rings being present, containing up to 10 atoms , 
therein, with alternating (resonating) doublej bonds between adjacent 
carbon atoms. The preferred aiyl groups are phenyl and naphthyl. 
Aryl groups may likewise be substituted with 0^3 groups selected from 
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The preferred aryl groups are phenyl iand niiphthyi Aryl groups 
may likewise be substituted as defined below: Preferred substituted 
aryls include phenyl and naphthyl substituted with zero or three groups 

Heteroaryl is a gfoiip containing from 5 to 10 atoms; 1-4 of 
which are heteroatoms; 0-4 of which beteroatbms are N and 0-1 of 
which are O or S, said heterdaryl group being uhsubstitutetl or ^ 
substituted with 0-3 Ra groups; examples of heteroaryls are pyridyl, 
quinolyl, purinylv imidazolyU iniidsusopy ; 

One embodiment of the novel compouhdjs-of the instaait 
invention is realized wh^: ^ ? n , - 

Y iis - O and all other variabtes are descnbe^as^abbve^ v - 

Another ertibodiment of the hbvel compounds df the instant 
inVetitioh is realized when; -l^^on ; 

Y is - S<0)p^ p is 0-2 and 2ill other variables are descri 
above. • v 

Still andthbr embodiment of the novel compbuilds> of thfc 
instant invention is realized when: ^'^^^^ ^^^-r 

- Yis ' -GH2- and all bther variables are described as above. 

Yet another embodiment of the novel coinpbtmds of the 
instant invention is realized whenr 

Y is CO aiid alfbthervaiiablfes are described a^ 

A further embodiment of the novel cbmpouhds of the-^^ 
instant invention is reisilized when: - : ^ 

Y is NR and all other variables are described as above. - 

Another embodiment of the novel coiiipouhds of the iastant 
invention is realized when: 

Y is .NHS02 or SO2NH and all other variables arc described as 

• above;' ■ . .v^.^ .■ V • :^ • 

Another embbdinaeiit df thiei iibvel cbmpounds of thb ihstant 
invention is realized when: ^ 

Y is -C(0)NH- and all other variables arb described as above. 

' ' And another embodiment of the novel cbmpbtiiids of the 
instant invention is realized when: i 
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R"* is B-R5. with the proviso that when (Z-W-) is Z-GR^R'- or 

Z-C— R^— ^ ^i,e^ is o, and Y is S or 0,, then R is, not O or S; and 
ail other variables are described as above. 

Still another embodiment of the novel compounds of the 
instant invention is realized when: 

r ^ . , .... _ 

r4 is --C-Y^ ^ith the proviso that when CZ-W-) is Z-CR^^.and Y is 
O then y2 is not O and all other variables are described as above. 

Still another embodiment of the novel compounds of the 
instant invention is realized when: 

R4 is r2, with the proviso that when (Z-W-) is Z-CR^r''. and Y is O 
then R2 is not acetyl, H, alkyl, alkoxy or aryl and all other variables are 
described as above. 

Another embodiment of the noVel compounds of the instant 
invention is realized when: 

(Z-W-ns Z-CR'R\ z-CH=tH-,or 

and all other variables are described above and all other variables 
are' ••. - . 

described as above. 

Still another embodiment of the novel compounds of the 
instant invention is realized when: s . 

(Z-W;):isZ-CRV-or Z-^~R^V^^^ ' 

and all other variably are descnbed as above and all other variables 

described as above. 

Another embodiment of the novel compounds of the 
instant invenrion is realized when:Ra is selected from the group 
consisting of CI ^ alkyl. CF3, aryl, halo, acyl, OCF3. -NO2, 0R3; 
C0R3, CO2R3. CON(R3)2, arid S02N(R3)2; and XI is selected from the 
group consisting of H, OH, C1.6 alkyl, Ciz-is alkenyl, halo and dR3 
and all other variables are described as above. 
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: /A. jjreferred embodiment of the novel compounds of the 
instant invention is realized when: 

R is Cl.6 alkyl or C5-10 aryl, said alkylor aryl optionally substituted 
with 1 to 3 grbiqf)^ of R^; 

rIV CAsalkyl; 

& are independently H, Cl.6 alkyl, or halo; 

Yis-;' ' '''0,mcyt'Sv\ ' ' 

yl is O; 



(Z->V-). is Z-CR jR '- or Z 



V-or Z-b— 



r4 is -B-R5 or '^C=Y^; with the proviso that when (Z-W-) is Z-CRV. 
Y is b atad R4ls -^b-Y? thdn is not 6:of when (Z-W-) is Z- 



^R'.. or Z-b-F 



CR^R'-, or Z-u— R^ , where R8 is O. Y is S or Q and r4 is -B-R5, 
then B is not O or S; 

Ra is a member selected from the group consisting of: halo, aryl, acyl 
heteroaryl, CF3. OCF3, -0-, CN. NOa. R3, 0R3; SR3, S(0)R3, S62R3, 
NR3COR3, C0R3, C0N(R3)2, s62N(R3)2. said aryl aiid h6teroa^yl ' 
optionally substituted with 1 to 3 groups of halo or CI -6 alkyl; and , 

Zis C02R3;CONHS02R.COI^2or5kiH4etrdzole).^ 

Exampl<bs of the instant bomip^ 
Methyl 3-chi6ro-4-(3-(2-prbpyl-3-hydroxy-4-propioriylphenoxy)- 
propylthi6>-ph^nylacetate; 
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3-Chloro-4.i(3-(2-prdpyl-3-hydi:oxy^- = 
propionylphenoxy)propylth)o)phenyl-acetic acid; 

Methyl 3-chloro-4-(3-(2-propyl-3^hydroxy^Kl-Oxobutyl)phenoxy)- 
propylthio)phenyl acetate; 

3-Chloro-4-(3-(2-propyI-3-hydroxy-4-(l -oxiDbutyl)phenoxy)- 
propylthio)-phenylacetic acid; 

Methyl 3-chloro-4-(3-(2-propy l-3-hydroxy-4-( 1 -oxo-2-inethylpropy 1)- 
phenoxy)propyIthio)phenylacetate; 

Methyl 3 -chlor6-4-(3.(2^propy l-3-hydroxy-4-( 1 -oxbpfopy l)pheiidXy)- 
propyloxy)phenylacetate; 

3-Chloro-4-(3-(2-propyl-3-methoxy-4-propionylphenoxy)propylthio)- 
phenylacetic acid; 

methyI-3-chloro-4-(3<-2^liropyi-3-methdxy-4-propiGhyJpheiioxy) ' 
propyIthio)phenylacetate; 

Methyl 3-chloro-4-(3-(2-propyli^34cetdxyi4-propionylphenoXy)^ 
thid)phenylacetate; 

Methyl 3- chlorG-4-(3-(2-prGpyl-3-hydrdxy-4-(l- 
hydrdxylimindprdpyl)-phenGxy)propylthid)phenyIacetate; 

3-Chldrd-4-(3-(2-prdpyN3-hydroxy-4-( 1 - 
hydrdxyliinindpropyl)phendxy)-prGpylthio)phenylaceticacid; 

Methyl 3- chIdrd-4-(3-(2-prdpyl-3vmethdxyr4-(l-: 
hydn)xylimindprdpyl)-phendxy)piiopylthid)phenyl acetate; 
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3-Chloro-4-(3-(2-propyl-3-methoxy-4-( I - 
hydroxyliminopropyl)phenoxy)-prppylthio)phenyl acetic acid;: 

Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l-hydroxyliminopropyl)- 
phenoxy)propyloxy)phenyl acetate; 

Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-( 1 -methoxyliminopropy !)• 
phenoxy)propylthio)phenylacetate; 

Methyl 3-chIoro-4-(3-(2-propyl-3-hydroxy-4-(I -hydroxyliminobutyl)- 
phenoxy)propylthio)phenylacetate; 

3-Chloro-4-(3-(2-propyl-3-hydroxy-4-(l - 
hydroxyliminobutyl)phenoxy)-propylthio)phenylacetic acid; 

Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-( 1 -acetoxyiminobutyl)- 
phenoxy)propylthio)phenylacetate; 

Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l -hydroxylimino-2- 
methyl-prppyl)phenoxy)propylthio)pheny]acetate; 

3-Chloro-4-(3-(2-propy l-3-hydroxy-4-( 1 -hydroxylimino-2- 
methylpropyl)-phenoxy)propylthio)phenyIacetic acid; ■ 

Methyl 3-chloro-4-(3-(2-propyl-3-acetoxy-4-( 1 -hydroxyiminopropyl) 
phenoxy)propylthio)phenyl acetate; V; 

3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l - 
oxopropyl)phenoxy)propylthio)-phenylacetamide 

Methyl 3-chloro-4-(3-(2-cyclopropylmethyl-3-hydroxy-4-propionyl- 
phenoxy)propylthio)phenylacetate; 
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3-Chloro-4^(3-(2-cyclopropylmethyl-3-hydroxy-4-propionylphen6xy)- 
propylthio)phenylacetic acid; 

Methyl 3-chloro-4-(3-(2-cycIopropylmethyl-3-hydroxy-4-(l- 
hydroxyimino-propyl)phenoxy)propylthio)phenylacetate; 

3-Chloro-4-(3-(2-cyclopropy lmethyl-3-hydroxy-4-( 1 - 
hydroxyiminopropyl)-phenoxy)propylthio)phenylaeetic acid; 

Methyl 3-chloro-4-(4-(2-propyl-3-hydroxy-4- ' ■■■^<: 

propionyIphenyl)butyIthio)-phenylacetate; / 

3«Ghloro-4-(4-(2-propyl-3-hydroxy-4^propiDnylphenyl)- 
butylthio)phenyl-acetic acid; 

Methyl 3-chIoro-4-(4-(2-propyl-3-hydroxy-4-( 1 -hydroxyiminopropyl)- 
phenyl)butylthio)phenylacetate; .. . v 

Methyl 3-chloro-4K4^(2T;propyl-3-hydrpxy-47(l-hydroxyimindprppyl)- 
phenyl)butylthio)phenylaceticacid; ■. >■ 

Methyl 3rChloro-4,(3r(2-(2-propenyI)-3ihydr0Xy-4.propionylpherioxy)- 
propylthio)phenylacetate; - < 

Methyl 3-Ghloro-4-(3-(2K2-prbpenyl)-3-hydroxy-4-(l- . > 
hydroxyiminopropyl)-phenoxy)pfopylthio)phenylacetate; 

3-ChIoro-4-(3-(2-(2-propenyl)-3.hydrQxy-4Kl-hydroxyiminopropyl)- 
phenoxy)propylthio)phenylacetic acid; 

Methyl 3-chloro-4-(3-(2-propyl-4- . 
propionylphenoxy)propylthio)pheny]-acetate; 
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3-Ghloro-4-(3-(2rpropyl-4-propionylph!enoxy)prdpy!± 

acid; . - ^ 

Methyl 3-chloro-4-(3-(2-propyl-4-(lr 
hydroxyiminoprQpyI)phenQxy)propylrthio)phenylae^^ ; 

3-Chloro-4-(3-(2-propyJr4-(l- . - ^ \, ; 

hydroxyiminopropyl)phenoxy)propylthio)-phenylacetic acid; ^ 

Methyl 3-chloro-4-(4-(2-propylr3-hy?lrQxy-4-acetylphenoxy)butylthio 
phenylacetate; ' 't^:,^--/;:^,-:, - ^ ^-r-..: , 

3-Chloro-4-(4-(2-propylr3-hydroxy-4-acetylpbenGxy)butyl^ 
aceticacid; .,^r- -. . 

; 3-Chloro-4-(3-(2-propyl-3-hydrpxy-4- 
acetyl)phenoxy)propylthiophenyl- 5-iTiethylr(l H)-tetrazole; :h ^/ik . ^ 

3-Ghk)ro-4-(4-(2Tpropyl-3rhydroxy-4-acet:ylp 
5-inethyl-(lH)-tetrazole; ; • r ^ : : vf:. ^f^- 

3-ChlGro-4-(3^(2-propylr3,4hydix)xy!4=^pi^^ 
phenyl-5-methyl-(lH)-tetrazole; ^ , > * : ( 

3-Chloro-4-(3-(2-propyl-3-hydroxy-4-( 1 -hydrdxyiminopropyl)r 
phenoxy)-pn)pyIthio)-phenylt5-rmethyHlM)rtetra^ 

3-Chloro-4-(4-(2-propyl-3-hydroxy^-propionylphenoxy)butylthio)- 
phenyl-5Hrnethyl-(lH)-tetrazole; r ?- : - ^> : 

3-Chloro-4-(4-(2-propy l-3-hydroxy-4-'( 1 -hy droxyiminopropy 1)^ ^ 
phenoxy)-butylthio)pheny l-5-methyl<l HHetra^ 
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4-(3-(2-tPrppyI-3-hydroxy-4-acetylphenoxy)propylGxy)-i3henyU5- 
niethyI-( 1 H)-tetrazole; 

4-(4-(2-Propyl-3-hydroxy-4-Rropionylphenoxy)butyloxy)-phenyI-5- 
methyl-(lH)-tetrazoIe; . - »> 

4-(3-(2-Propyl-3-hydroxy-4.acetylphenoxy)propylthio)phenyl-5- 
methy l-( 1 H)-tetrazoIe; 

3-Chloro-4-(4-(2-propyl-3-hydroiy^-pfopionylphen^^^^ 
phenyI-5-methyl-(l H)-tetrazole: 

3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l- . / - . 

oxopentyl))phenoxy)propylthio phenyl acetic acid methyl ester; 

3-chloro4-(3-(2-propyl-3-hydroxy-4-( 1 - 

hydroxyliniinopentyl))phenoxy) propylthio phenyl acetic acid methyl 
..ester; 

3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l-hydroxylimino 
pix)pyl)phenoxy)-propylthio)phenylacetamide; 

3-chlor64-(3-(2-propyl4-hydr6xy-4-(l-0iydroxylimino-3-(pte^ 
P»;QPyl)phenoxy)-propylthio)phenylacetic acid; : s 

Methyl 3-chloro-4-(4-phenbxy-2-propylphenoxy)- 
propylaminp)phenylacetate; 

3-Chloro;4r(4-phenoxy-2-propylphenoxy)-propylamino)phenylacetic 
acid; 

3- chloro-4-(3-(2-propyI-3-hydroxy-4-(l -hydroxyliminopropyl)) ^ 
phenoxy)propylthio phenyl acetic acid; 

4- (2-(4-benzyl-2-propylphenoxy)propylthio)-3-chlorophenylacetic acid; 
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Methy I 3-chloro-4<(3-(2^propylT3-hydroxy-4-( 1 -oxopentyl)phenoxy )- 
propyl)-phenylacetate; 

4-(3-(4T(N-hydrGxyiminobenzoyl)-2^propylphenoxy)propylthio)-3' 
chlorophenylacetic acid; 

4-(3-(4-fbehzGyl-3-hydroxy-2-propylphenoxy)propylthi^ . r 
chlorophenylacetic acid; 

4-(3f<4-Phenoxy-2-^ropylp 
dimethyl)acetic acid; 

4-(3-(4-Phenoxy-2-propylphenoxy)propyIamino)-phenyl(2,2- 
dimethyl)acetic acid; ^ 

4-(3-(4-Phenoxy-2-propylphenoxy)propylamino)-phenyIpropan-3-oic 
acid; -m-:-:- 

4-(3-(4-Phenoxy-2-propylphenoxy)propylamino)-phenylpropan-3-6ic 
acid; 

4-(3-(4-Phenoxy-2-propyIphenoxy)prppylamino)-p^ 

4-(3-(4-Phenoxy-2-propylphenoxy)propylamino)-phen 

N-f4-(3-(4-Phenoxy-2-pfopylpheii6xy)propylainmo)^ 

N-[4-(3-(4-Phenoxy-2-prQpyIphenpxy)prppylamino)-phenyl] 

4-(3-(4-Phenoxy-2-propylphenoxy)propylainino)-phehylacetic acid; 

4-(3-(4-Phen&xy-2-propylphenbx^^ acid; 

4«(3-(4-Phenoxy-2-propylphenoxy)propylamino)-3-chIorophenylacetic 
acid; , : • ::v . 

4-(3-(4-Phenoxy-2-propylphenoxy)piX)pylamino)-3-chlorophenylac^tic 
acid; 

4-(3-(4-Phenoxy-2-propyIphenoxy)propylainino)-phenoxyacetic acid; 
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4-(3-(4-Phenoxy-2-propylphenoxy)propylthio)-phenylpropan-3'Oic 

acid; 

4-(3-(4-Phenoxy-2-propylphenoxy)propyloxy)-2-pheny 1-2,2- 
dimethylacetic acid; 

4-(4-(4-Phenoxy-2-propylphenoxy )butyJamino)-phenoxy-2,2- 
dimethylacetic acid; 

4-(3-(4-Phenoxy-2-propylphenoxy)propylthio).3-methylphenylacetic 
acid; 

4-(3-(4-Phenoxy-2-propylphenoxy)propyloxy)-3-butylphenyIaceticacid; 
4-(3-(4-Phenoxy^2-propylphenoxy)propylamino)-2-propylphenylacetic 



4-(4-(4-Phenoxy-2-propylphenoxy)butylthio)-2-fluorophenylaceticacid; 

4-(3-(4-Phenoxy-2-propyIphenoxy)propyloxy)-phenoxy-2-jp/ro- 
cyelopropylaceticraeid; . . • . • ; 

:3€(3^(4rPhenoxy-2-propyIphenpxy)propyloxy)^phenoxyacetic acid; 

. 3-(3r(4-Phenoxy-2-pn)pylphenoxy)propylamino)-phenylprbpan-3-oic 
acid; 

3^(3-'(4-Phenoxy-2-propylphenoxy)propyIthio)-2-phenyI-2,2- 
dimethylacetic acid; 

3-(4-(4-Phenoxy-2-propylphenoxy)butyloxy)-phenoxy^2,2- ; 
dimethyiacetic acid; 

3-(3-(4-Phenoxy-2-propyIphenoxy)propyIthio)-3-inethylphenylacetic 

•.-■.acid;. : [: -ov ... - ... ' 

3-(3-(4-Phenoxy-2-propylphenoxy)propylthio)-3-chlorophenylacetic 
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4-(3-(4-Phenoxy-2-propylphenoxy)propylthio)-3-chlorophenylacetic 
acid; • ■• _ v 

3-(4-(4-Phenoxy-2-propylphenoxy)butylamino)-3-butylphenylacetic 
acid; 

3-(3-(4-Phenoxy-2-propylphenoxy)propyloxy)-2-propylphenylacetic 
acid; v-. ■ . •■ . ■ : 

3-(3-(4-Phenoxy-2-propylphenoxy)propylthio)-2-fluorophenylacetic 

■acid;.^- ■ ^ . . . . ' 

3- (4-(4-Phenoxy-2-propylphenoxy)butylainino)-phenoxy-2-^/i/TO- 
cyclopropylacetic acid; . - 

. 4-(3-(4-Phenoxy-2-(cyclopropylmethy l)phenoxy)propylam 
phenylacetic acid; 

4- (3-(4rPhenoxy-2-(prop-2-enyl)phenoxy)propylamino)-phenyIacetic 
acid; 

4-(3-(4-Phenoxy-2-butylphenoxy)propylamino)-phenylacetic acid; 

4-(3-(4-PhenoxyT2rpropoxyphenDxy)propylamino>phenylace 

3-(4-(4-Phenoxy-2-(cyclopropylmethyl)phenoxy)butyloxy)-phenylacetic 
acid; 

3-(4-(4-Phenoxy-2-(prop-2-enyl)phenoxy)butylaminp)-phehylacetic 
acid; 

3-(4-(4-Phenoxy-2-butylphenoxy)butyloxy)rphenylacetic acid; 

3- (4-(4-Phenoxy-2-propoxyphenoxy)biityloxy)-phenylacetic acid; 

4- (3-(4-Pheiioxy-3-hydroxy-2-propylphenoxy)propylthio)-phenyiacetic 
acid; 

3-(3-(4-Phenoxy-3-methoxy-2-propylphenoxy)propylthio)-phenylacetic 
acid; 
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4-(4-(4-Phenoxy-3-butyloxy-2-propyIphenbxy)butyloxy)-phenylacetic 
acid; 

4-(4K4-Phenoxy-3-chIoro-2-propylphenoxy)butyloxy)-phenylacetic 
acid; 

4-(3-(4-Benzoyl-2-propylphenoxy)propyIthio)-phehylacetic acid; 

4-(3-(4-(4-Chloro)benzoyl-2-propylphenoxy)propylthio)-phenylacetic 
acid; 

4-(4-(4-(4-toIyI)benzoyl-2-propylphenoxy)butyloxy)-phenyIace|tic^a^ 

3- (4-(4-(4.Butylcarbonyl)-2-propylphenqxy)butyioxy)-phenylacetic 
acid; ' ' 

4- (3-(4-(N-Hydroxyiminoacetyl)-2-propylphenoxy)propylthio)- 
phenylaceticiacid; ,, 

3- (3-(4-(2-PhenylethylcarbonyI)-2-propylphenoxy)propylthio)- 
phenylacetic acid; 

4- (4-(4-(2-Phenylethoxycarbonyl-2-propylphenoxy)butyloxy)- 
phenylacetic acid; 

4-(4-(4-(4-Phenylthiocarbonyl)-2-propylphenoxy)butyloxy)- 
phenylacetic acid; 

3-chloro-4-(3-((l ,2-benzisoxazol-3-yl)r2rprDpy.lphenoxy) . 
propylthio)phenyIacetic acid; 

3-chIoro-4-(3-((l ,2-ben2isoxazol-3-yl)^2-propylpheh6xy) 
butyloxy)phenylacetic acid; 

3-(4-(4-benzoyl-2-propylphenoxy)butyloxy)phenyl acetic acid; 

3-chlqro-4.(3-(4-fluprobenzpyl-2-propylphenoxy)propyIthio)phen^ 
acetic acid; 
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3-chIoro-4-(3-(4rphenyl-2-prGpyiphenoxy)propylthio)phen acetic, 
acid; 

3-chlorG-4-(3«(N-ethyI-N-(4-acetyl-3-hydroxy-^2rpropylpheny^ 
amino)propy lthio)phenyl acetic acid; 

3-chloro-4-(3-((4-hydroximinoacetyI-3-hydroxy-2rpropy!phenyl)- 
thio)propylthio)phenyl acetic acid; 



3-chlorO"4-(3-(N-(4-hydroximinoacetyl-3-hydroxy-2-propylphenyl)- 
^ amiriG)propylthio)phenyl acetic-a^^^ r { - 

3-chloro-4-(4-plien6xy (4-trifluoromethyl)-propyianiih pheriyJ acetic 
acid; 

3-chloro-4-(4- phenoxy-2-propyl-(4-(4-fluoro)phenylsulfonyI) - 
propyIthio)-phenyl acetic acid; 

3-fluoro-4-(4-(4-phenoxy-2-propylphenoxy)-butyloxy)phenylacetic 
acid; i - . ■ ;< t./... • \ ■ . • ^ . -r--"\'--w i^'--* 

3-(4-( 1 -(2-propy l-4-phenethyl)hydroquinolyl)butyloxy)phenylacetic 
acid; ' ' ■ • 

3-Chloro-4-(3-(2-propyl-3-hydroxy-4-( 1 -acetoxyiminopropyl))- 
phenoxy)propylthio)phenylacetic acid; . 

3-Chloro-4-(3-(2-propyl-3-methoxy-4-methylaininocarbonyl- 
phenoxy)propyIthio)phenylacetic acid; < - 

3-chloro-4-(3-(4-phenoxy-2-propylphenoxy)propyl-thio)phenylacetic 
acid; • ' ' ■"' 

3-chloro-4-((2-propyl-5-phenoxy) phenoxy-pfopylthib)pheriylacetid 
acid; 
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3- Chloro-4-(3-(2-propyl-3-benz6ylphenoxy)propyIthio)phenylacetic^ 
acid; and ^ ; ; , 

4- (3-(2-propyl-3-hydroxy-4Tacetyl-phenoxy)propyloxy)-phenoxy acetic 
acid. 

• ■ ' ' '■ ■.. ■ ■ f ' . ■ • ..I,.. 

Preferred examples of structural formula I are: 
Methyl 3-chloro-4-(3-(2-propyi-3-hydroxy-4-pn>pibnylp^ 
propylthio)-phenylacetate; ' • 

3-Chloro-4-(3-(2-propyr-3-hydroxy-4- *^ > : 

propionylphenoxy)propylthio)phenyl-acetic acid; ' ' " ' 

Methyr3-chl6ro-4-(3-(2-propyl-3-hydroxy4-(l-okpi)^ 
propylthio)phenyl acetate; ; < . . > 

3-Chibrb-4-(3-(2-propyl-3-hydroxy-4-(i.oxbbutyi)phenoxy)- 
propylthio)-phenylacetic acid; 

Methyl 3-chIoro4-(3-(2-propyl-3-hydroxy^.(l^^^ 
propyloxy)phenylacetate; 

3-Chloro-4:(3K2-propyl-3,-hydroxyr4r(l- . ^5' 

hydroxyliminopropyl)phenoxy)-propylthio)phenylaceticacid; 

Methyl 3-chl6ro4-(3-(2-pr6pyl-3-hydroxy-4-( 1 -hydroxyliinihbpfbpyl)- 
phenoxy)propyloxy)phenyl acetate; 

Methyl 3-chloro-4-(3-(2-propyl-3-hydr6xy-4-(l:hydroxyliminobutyl^ 
phenoxy)propyIthio)phenylacetate; 

3-ChIoro-4-(3-(2-propyl-3-hydroxy-4-(l- ' . 

hydroxyliminobutyl)phenoxy)-propylthio)phenyiacetic acid; 
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Methyl 3- ehlpro-47(3-(2-propyl-3-hydroxy-4-(l- 
hydroxyliminopropyI)-phenoxy)propylthio)phenylacetate 

3-Chl6r6-4-(3"(2-propyI-3-hydfbxy-4-( l-hydro 
inethylpropyl)-phenoxy)propylthio)phenylacetic acid; 

Methyl 3-chloro-4-(3-(2-cycibpropyimelthy^ 
phehbxy)pr6pyithio)ph^^ 

3-ChIoro-4-(3-(2-cyclopropylmethyl-3-hydroxy-4-pix>pionylphejn^ 
propylthio)phenylacetic acid; 

Methyl 3-chloro-4-(4-(2-propyl-3-hydroxy-4-( 1 -hydroxyiminopropyl)- 
phenyi)butylthio)phenylacetate; 

Methyl 3-chIoro-4-(4-(2-prppyl-3-hydroxy-4-(l-hydroxyiminoprop^ 
phenyl)butyIthio)phenylacetic acid; 

3-Chloro-4-(3-(2-propyl-3-hydroxy-4-prop 
phenyl-5-medhyi-i( 1 H)-tetrazo 

3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l - 
oxopentyl))phenoxy)propylthio phenyl acetic adid methyl ester; 

3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l - 

hydroxyliminppentyl))phenoxy) pro^ phenyLacetic acid methyl 
ester; 

3-chloro-4-(3-(2-propyl-3-hydroxy-4-( 1 -hydroxylimino 
prbpyi)i>hen6xy)-pibpylthib 

3-chIoro-4-(3-(2-propyl-3-hydroxy-4-(l-(hydroxylimino-3-(phenyl) 
propyl)phenoxy)-propyhhio)pheriylacetic acid; 

Methyl 3-chloro-4-(4-phenoxy-2-propylphenoxy)- 
prppylamino)phenylacetate; 
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3-Chloro-4-(4-phenoxy-2-propylphenoxy)-propylamino)phenyiacetic 
acid; 

3- chloro-4-(3-(2-propyl-3-hydroxy-4-(l -hydroxyliminopropyl))!- : • 
phenoxy)propylthio phenyl acetic acid; 

4- (2-(4-benzyI-2-propyIphenoxy)propylthio)-3-chlorophenylacetic acid; 

Methyl 3-chloro-4-(3-(2-propyI-3-hydroxy-4-( 1 -oxopentyl)phenoxy)- 
propyl)rpheiiylacetate; . . , ^ 

4-(3T(4-(rsl-hydrpxyiminobenzoyl)-2-propylphenoxy)propylthio)-3-; 
chlorophenylacetic acid; 

4-(3-(4-benzoyl-3-hydroxy-2-propyIphenoxy)propylthio)-3- 
chlorophenylacetic acid; 

4-(3-(4-Phenoxy-2-propylphenoxy)propyloxy)-phenylacetic acid; 
4-(3-(4-Benzoyl-2-propylphenoxy)prppyloxy)-phenylaqetic acid; 
3-(4-(4-Phenoxy-2-propylphenoxy)butyloxy)-phenylaceti'cacid; 

3- (4-(4-Benzoyl-2-propylphenoxy)butyloxy)-phenylac!Sticacid^ 

4- (3-(4-PhenQxy-2:propyIphenoxy)propyloxy)-phenoxyacetic acid; 

4-(3-(4-Benzoyl-2-propylphenoxy)propyIoxy).phenoxyaceticacid; 

4-(3-(4-Phenoxy-2-propylphenpxy)propylthio)-3-propylphenyIaceti 
acid; 

4-(4-(4-Benzoyl-2-propylphenoxy)butylthio)-3-chlorophenylaceticacid; 
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4.(3-(4-Phenoxy-2-propylphenoxy)propylsulfono)-3-propylphenylacetic 
aeid; 

4-(3-(4-Benzoyl-2-propylphenoxy)propylsulfono)-3-chlorophenylacetic 

4-(4-(4-Phenoxy-2-propylphenoxy)butylthio)-3-propylbenzyl-tetrazole; 

4-(4-(4-Ben2oyl-2-propylphenoxy)butylthio)-3-chlorobenzyI-tetrazole; 

4-(3-(4-Phenoxy-2-propylphenoxy)propylammo)-phenylacetic acid; i 

4-(3K4'^Behzdyl-2-proipylphenoxy)pro^ acid; 

3-(4-(4-(4-Fluorophenoxy)-2-propylphenoxy)butyloxy)-phenylacetic 
acid; 

3-(4-(4-(4-FluorobenzoyI)-2«propylphenoxy)butyloxy)-phenylacetic 

3-chl6r6-4-(3-(( 1 ,2-bera^^ 
propylthio)phenylacetic acid; 

3-chloro-4-(3 -(4-fluorobenzoyl-2-propyIphenoxy)propylthio)phenyl 
acetic iacid; Mid \ 

3-chl6ro-4-(3<4-phenoxy-2-propylphenox^ 
acid. 

The compounds of the present invention may have 
asynrnietric centers and occur as racentates, racemic mixtures, and as 
individual diastereomers, with all possible isomers, including opticial 
isomers, being included in the present invention. 
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Compounds of the general Formula I may be separated into 
diastereoisomeric pairs of enantiomers by i for example, fractional . 
ciystallization from a suitable solvent, for example methanol or ethyl 
acetate or a mixture thereof. The pair of enantiomers thus obtained 
may be separated into individual stereoisomers by conventional means, 
■:■ forexample by the use of an optically active acid as a resolving agent. 

Alternatively, any enantiomer of a compound of the general 
Formula I may be obtained by stereospeeific synthesis using optically 
pure starting materials of known configuration. 

The instant compounds can be isolated in the form of their 
pharmaceutically acceptable acid addition salts, such as the salts'derived 
from. using inorganic and organic acids. Examples of such acids are 
hydrochloric, nitric, sulfuric, phosphoric, formic, acetic, 
trifluoroacetic, propionic, maleic, succinic, malonic and the like. In 
addition, certain compounds containing an acidic function such as a 
carboxy or tetrazole, can be isolated in the form of their inorganic salt 
in which the counterion can be selected from sodium, potassium, 
lithium, calcium, magnesium and the like, as well as from organic bases. 

As previously indicated, the compounds of the present 
invention have valuable pharmacological properties. They are useiiil in 
treating or preventing diabetes, treating obesity, lowering triglyceride 
levels andprevention of vascular restenosis. They are useful in treating 
' other disorders where insulin resistance is a component including 
-ovarian hyperandrogenism. (polycyctic ovarian syndrome). They are 
also useful in raising high density lipoprotein levels, preventing; halting 
or slowing the progression of atherosclerotic cardiovascular diseases 
and related conditions and disease events. 

The present invention also provides a compound of the 
general Formula I or a pharmaceutically acceptable salt thereof for use 
as an active therapeutic substance. 

The present invention furdier provides a compound of the 
general Formula I, or a pharmaceutically acceptable ester thereof; or 
pharmaceutically acceptable salt thereof, for use in the treatment of 
hyjperglycemia (diabetes) in human or non-human animals. 
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i : The present invention further provides a compound of the 

general Formula I, or a pharmaceutieally acceptable ester thereof; or 
pharmaceutically acceptable salt thereof, in combination with known 
sulfonylureas, other insulin secretogogues as well as insulin for use in 
the treatment of diabetes treating obesity, lowering triglyceride levels, 
prevention of vascular restenosis, treating other disorders vyhere insulin 
resistance is a component including ovarian hyperandrogenism 
(polycyctic ovarian syndrpnie)^ raising high density lipoprotein levels, 
and preventing, halting or slowing the progression of atherosclerotic 
cardiovascular diseases and related conditions and disease events.and 

r hypertension in human or non-human animals, v; ^ 

In one aspect, the present invention provides a compound of 
the general Formula 1 for use in the treatment of obesity in human or 
non-hunfian animals. Said compound can be effectively used in - 
combination with other known or proposed strategies for the treatment 
of obesity or obesity-related disorders; for example, fenfluramine, 
dexfenfluramine, pbentirainine and p3 adrenergic, receptor: agoiiistrh 

. -agents.. • - ^ . u^- 

The disease diabetesmellitus is characterized by metabolic 
i defects in production and utilization of glucose which result in the 
failure to maintain appropriate blood sugar levels. The result of these 
defects is elevated blood glucose or hyperglyfcemia: Research on the 
treatment of diabetes has centered on attempts to normalize fasting and 
postprandial blood glucose levels. Treatments have included parenteral 
administration of exogenous insulin, oral administration of drugs and 
dietary therapies. The instant compounds can be effectively used in: 
combination with known therapies for diabetes including insulin, : 
sulfonylureas^ biguanides (such as metformin)^ a-glucosidase inhibitors 
(such as acarbose) and others* 

Two major forms of diabetes mellitus are now ^recognized. 
Type I diabetes, or insulin-dependent diabetes, is the result of an 
absolute deficiency of insulin, the hormone which regulates glucose 
utilization. Type n diabetes, or noh-insuliri-independent diabetes, often 
occurs in the face of normal, or even elevated levels of insulin and 
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appears to be the result of the inability of tissues:to respond 
appropriately to insulin. Most of the Type II diabetics are also obese. 
Accordingly, in another aspect the present invention provides a method 
of lowering triglyceride levels which comprises administering, to an, 
animal in need thereof, a therapeutically effective amount of a 
compound of the formula I or phannaceutically acceptable salt or ester 
thereof. 

In addition the compounds of the present invention lower 
or modulate triglyceride levels and/or cholesterol levels and raise HDL 
plasma levels and are therefore of use in sCombating medical conditions 
wherein such lowering (and raising) is thought to be beneficial. Thus 
they may be= used in the treatment of hypertension, obesity, 
atherosclerotic disease events, diabetes and related- conditions by < 
administering to an animal in need, thereof, a, therapeutically effective 
amount of a compound of theforaiula (I) or pharmaeeutically , , 
acceptable salt thereof The compositions are formulated and f 
administered in the same general manner as detailed below. They may 
also contain other active ingredients known for use in the treatment of 
atherosclerotic disease events, diabetes, hypertension, obesity and related 
conditions, for example fibrates such as clofibrate, bezafibrate and 
gemfibrozil; inhibitois-of cholesterol biosynthesis such as HMG-CoA 
reductase inhibitors for ejcample lovastatin, simvastatin and pravastatin; 
inhibitors of cholesterol absorption for example, h^ta^sitosterol and (acyl 
Co Axholest^rol acyltransferase) inhibitors for example melinamid6; 
anion exchange resins for example cholestyramine, colestipol or a 
dialkylaminoalkyl derivatives of a cross-linked dextran; nicotinyl 
alcohol, nicotinic acid or a salt thereof; vitamin E; and thyromimetics. 

In particular the invention provides methods for preventing 
or reducing the risk of developing atherosclerosis, comprising the 
administration of a prophylactically effective, amount of a compound of 
formula I alone or in combination with one or more additional 
phamiaceutically active agents, to a mammal, paiticularly.human, who 
is at risk of developing, atherosclerosis. . , 
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AtherosclerDsis encompasses vasdular diseases and 
conditions that are recognized and understood by physicians practicing 
in the relevant fields of medicine. Atherosclerotic cardiovascular 
disease, coronary heart disease (also known as coronary artery disease 
or ischemic heart disease), cerebrovascular disease and peripheral vessel 
disease are all clinical manifestations of atherosclerosis and are 
therefore encompassed by the terms "atherosclerosis" and 
''atherosclerotic disease." ' ^ i ^ 

The instant irivemidh ftmher provides^^m 
preventing or reducing the risk of a first or subs^iiem (where thei^ 
pcrtenaal^exists^ for recunrence> atheix)sclerotic^;disease etVent,^ comprising 
the administration of a prophylacticMly effective amount, or more 
particiilarly an effective amouiit of cholesterol biosynthesis irihibitdr, of 
a compound of formulia I alone or in combination with one or more 
additional pharmaceutically active agents, to a mammal, particularly 
human, v/ho is at risk for having an atherosclerotic disease event. The 
term "atherosclerotic disease event" as used herein is intended to ^ 
encompass coronary heart disease evfentsi cerebrovascular events, and 
intennittent claudication. Corona intended to 

include CHD death, ffiybcardial infarction (i.e. , a heart attack)^ and 
coronary revascularization procedures. Cerebrovascular events aire 
intended to inelude' ischemic 6r hemorrhagic stroke (als5 known as ' 
cerebrovascular accidents) and trMisient ischemic attacks. Intermittent 
claudication is a clinical manifestation of peripheral vessel disease. It is 
intended that persons who have previously experiericed one or more 
non-fatal atherosclerotic disease event are those for whom thepoteritial 
for recurrence of such an event exists. 

Persons to be treated ^th the instant therapy include those 
at risk of developing atheroscleretiG- disease and of having an 
atherosclerotic disease event. Standard atheirosclerotic disease risk 
factors are known to the averaige physician practicing in the relevant 
fields of medicine. Such kniown risk factors include but are not limited 
to hypertension, smoking, diabetes, low levels of high density 
lipoprotein cholesterol, high levels of low density lipoprotein 
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cholesterol, and a family history of atherosclerotic cardiovascular 
disease. Published guidelines for determining those who are at risk of 
developing atherosclerotic disease can be found in: National Cholesterol 
Education Program, Second report of the Expeit Panel on /)e/^c/iV;/i, 
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult 
Treatment Panel II), National Institute of Health, Nitionar Heart Lung 
and Blood Institute, NIH Publication No. 93-3095, September 1993; 
abbreviated version: Expert Panel oh Detection; Evaluation, and 
Treatment of High Blood Gholesterol in Adults, Summary of ihe second 
report Of the national cholesterol education program (NCEP) Expert 
Panel oh'Detection, EvalUdtioh, and Treatment of High Blood 
Cholesterol in Adults (Adult treatment Panel II). JAMA, 1993; 269, 
pp. 3015-23. People identified as having biie ormoiie bf the iibove- 
noted risk factors, a.s well as people who already have atherbscler^^sis, 
are intended to be included within the group of twbple cidiisidered to 
at risk for having an atherosclerotic disease isvent: 

The active compounds of the present inventioii may be ' 
orally administered as a pharmaceutical composition, fdr example, with 
an inert diluent, or with an assimilable edible carrier, or they htiay be 
enclosed in hard of soft shell capsules, or they may be compressed into 
tablets, or they mSy be iricorporated directly With the food of the diet. 
For oral therapeutic administration, which includes sublihgiial ^ 
administration, these active comjpbunds may be ihcofporated with 
excipients and used in the form of tablets, pills, capsiiles, ampiiles, ^ 
sachets, ehxirs, suspensions.' syrups, and the like. Siich compositions • 
and preparations should contain at least 0.1 percent of active compound. 
The percentage of active compound in these compositions may, of 
course, be varied and may conveniently be between about 2 percent to 
about60percentOfthe weight of the unit: The amount of active 
compound in such therapeutically iisefiil compositions is siich that ah 
effective dosage will be obtained. The active compounds can also bt 
administercd intranaSally as, for example, Kquid drops or ^ray. 

The effective dosage of active ingredient employed may 
vary depending on the particular compound employed, the mode of 
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administration, the condition being treated and the severity of the 

condition being treated. 

When treating or preventing diabetes nielHtus and/or 
hyperglyceniia or hypertriglyceridemia, or obesity, or when treating, 
preventing or slowing the progression of atherosclerosis generally 
satisfactory results are obta of the present 

inventionai^ adniini^teied at a dm dosage of from about 0,1 
milligram to at^^ niilligr?mi per kilograni of animal body weight, 

;,preferably given as a single, daily dojje or in divided doses two to six 
times a day, or in sustained release form. For most large mammals, the 
total daily dpsagetis from about 1 .0 milligrams to about 1 000 
niilligrams, preferably from about 1 milligrams to about 50 milligrams, 
In the case of a 70 kg adult human, the total daily dose will generally be 
from about 7 milHgrams to about 350 milligrams.. This dosage regimen 
may be adjusted to provide the optimal therapeutic response. 

The compositions are formulated and administered in 
the same; g(e;n^ral manner ^a^ detailed below. . The go of the 

^instant invention may be, used effectively alone or iii cpmbiiiatipn > 
with^Qiie or more additional activejagents depending on thedesired;. 
target therapy. Combination therapy includes actaunistration of a 
single -pharmaceutical dosage formulation which contains a 
compound pf formula I and one or more additipiial active agents, as 
well as administration of a compound of formula 1 and each active ? 
agent in its own separate pharmaceutical dosage formulation. For 
example, a compound of formula I and an HMG-GpA reductase , 
iiihibitor can be administered to the patient together in a s^ 
dosage composition such as a tablet or capsule, or each agent * r 
administered in separate oral dosage formulatipns. Where separate ■^ 
dosageformulations are used, a compound of formual I anid one or . 
more, additipnaJ active agents can be administered at essentially the 
same time, i.e., concurrently, or at separately staggered times, i.e^ 
sequentially; combination therapy is understood to include all these , 
regimens. 



wo 97/28115 



PCT/US97/D1689 



-33- 

An examiple of combination treatmeht or prevention of 
atherosclerosis may be wherein a compound of formula I is 
administered in combination with one or more of the following active 
agents: an antihyperlipidemic agent; a ^hmm HDL-raising agent: an 
antihypercholesterolemic agent such as a cholesterol biosynthesis 
inhibitor, for example an HMG-CoA reductase inhibitor,; a/i HMG-CoA 
synthase inhibitor, a squalene epoxidase inhibitor, or a sqimlene 
synthetase inhibitor (also Mown as squalene synthaseHnhihitor); an 
acyl-coenzyme A: cholesterol acyltransferasei(ACAT) inhibitor such as 
melinamidej probucol; nicotinic acid and the salts thereof and - 
niacinamide; . a cholesterol absorption inhibitor such as beta^sitosterol; a 
bile acid sequestrant anion exchange resin such as cholestyramine, ; . 
colestipol or dialkylaminoalkyl derivatives of, a^ cross-linked dextran; an 
LDL (low density Hpoprotein) receptor inducer; fibrates such as ^ 
clofibrate, bezafibrate, fenofibrate, and gemfibrizol; vitamin B6 (also 
known as pyridoxine) and the pharmaceutically acceptable salts thereof 
-■ such as the. HGl salt; vitamin Bi 2 (also known as cyandcobalamin);, anti- 
oxidant vitamins such as vitamin C and E arid beta carotene; a beta- 
blocker; an angiotensin II antagonist; an angiotensin converting enzyme 
inhibitor; and^a platelet aggregiation inhibitor such as fibrinogen 
receptor antagonists (i.e., glycoprotein IIb/ma;fibrinogen receptor : , 
antagonists) andiaq)irin. As noted above, the compounds of formula I 
can be administered in combination with more than one^ additional active 
agent, for example, a combination of a compound of fomiuIa L with' an 
:HMG-CoA reductase inhibitor (e.g. lovastatin, simvastatin and 
pravastatin) and aspirin, or a compound of formula I with an HMG-CoA 
reductase inhibitor and a beta blocker. 

Another example of combination therapy can be seen in 
treating obesity or obesityrrclated 'disorders, wherein the compounds of 
formula I mayfbe effectively used in combination witii for example, 
fenflurainine, dexfenfluramine, phentiramine and p3 adrenergic 
receptor agonist agents. 

Still another example of combination therapy can be seen in 
treating diabetes and related disorders wherein the compounds of 
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formula I can be effectively used in combination with for example 
sulfonylureas, biguanides, a-glucosidase inhibitors, other insulin 
secretogogues, insulin as well as the active agents discussed above for 
treating atherosclerosis. 

hi accordance with this invention, a pharmaceutically 
effective amount of a compound of formula I can be used for the 
preparation^of a medicament useful for treating diabetes^\treating:r 
obesityv lowering tryglyeride levels, raising the plasina level of high 
density lipoprotein, and for ti^ating, preventing or reducing the risk of 
developing atherosclerosis, and for preventing or reducing the risk of 
having a first or subsequent atherosclerotic disease event in mammals, 
particularly in humans/ ? : 

Additionally, an effective amount of a compound of 
formula I and a therapeutically effective amount of one or more a:ctive 
agents selected from the group consisting of: an antihyperlipMemic 
agent; a plasma H PL-raising- agent: an antihypercholesterolemic agent 
such as a cholesterol biosynthesis inhibitor, for example an HM 
reductase inhibitor, an //AfG^CGi4 synthase inhibitor ^ a squalene 
epoxidase inhibitor, or a squalene synthetase inhibitor ifalsoiknown as 
squalene synthase inhibitor^; ; an acyl-coenzyme A:;Choleste^ol^^ •: 
acyltraiisferase intnbitor; probucol; nicotinic acid and the salts thereof; 
niacinamide; a cholesterol absorption inhibitor; a bile acid sequejstrant 
anion exchange resin; a low density lipoprotein receptor inducer; 
clofibrate, fenofibrate, and gemfibrozol; vitamin B6 and the 
pharmaceutically accesptable salts thereof; vitamin Bl2; an ariti-oxidant 
vitamin; a beta-blocker; an angiotensin II antagonist; an; angiotensin 
converting enzyme inhibitor; a platelet aggregation inhibitor; a ^- 
fibrinogen receptor antagonist; aspirin; fenfluramiiies,' 
dexfenfluraraines^ phentirammes, p3 adrenergic receptor agonists; 
sulfonylureas, biguanides, a-glucosidase inhibitors, other insulin ^ 
secretogogues, and insulin can be used together for the preparation of a 
medicament useful for the above-described treatments. 

The tablets, pills^ capsules, and the like iriay also contain a 
binder such as gum tragacanth, acacia, com starch or gelatin; excipients 
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such as dicalcium phosphate; a disintegrating agent such as com starchi 
potato starch, alginic acid; a lubricant such as magnesium stearate; and a 
sweetening agent such as sucrose^ laetose or saccharin. When a dosage 
unit form is a capsule, it may contain,: in addition to materials of the 
above type, a liquid carrier such as a fatty oil. ; • 

Various other materials may be present as coatings or to 
modify the physical form of the dosage unit. For instance, tablets may 
be coated; with shellac, sugar or both. A syrup or elixir may containi Jn 
addition to the active ingredient, sucrose as a sweetening agent, methyl 
and propylparabens as preservatives, a dye and a flavoring such as: . . 
cherry or orange flavor. : ^ . : . 

Hiese active cdmpound.s may also' be administered : 
parenterally. Solutions dr suspensions of these active compounds can be 
prepared in water suitably mixed with a surfactant such as hydroxy- 
propylcellulose. Dispersions can also be prepared in glycerol, liquid 
polyethylene glycols and mixtures thereof in oils. Under ordinary 
conditions of storage and use, these preparations contain, a preservative 
to prevent the growth of microorganisms. 

The pharmaceutical foims. suitable for injectable use 
include sterile aqueous solutions or dispersions and sterile powders for 
the extemporaneous preparation of sterile injectable solutions or 
dispersions. In all cases, the foim must be sterile and must be fluid to 
the extent that easy syringability exists. It must be stable under the 
conditions of manufacture and storage and must be preserved against the 
contaminating action of microorganisms such as bacteria and fungi. The 
carrier can be a solvent or dispersion medium containing, for example, 
water, ethanol, polyol (e.g. glycerol, propylene glycol and liquid 
polyethylene glycol), suitable mixtures thereof, and vegetable oils. 

Specific examples of formula 1 may require the use of 
protecting groups to enable their successful elaboration into the desired 
structure. Protecting groups may be chosen with reference to Greene, 
T.W., et al., Protective Groups in Or ganic Svnthesis . John Wiley & 
Sons, Inc., 1991. The blocking groups are readily removable, i.e., they 
can be removed, if desired, by procedures which will not cause cleavage 
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or Other disruption of the remaining portions of the molecule. Such 
procedures include chemical and enzymatic hydrolysis, treatment with 
chemical reducing or oxidizing agents under mild conditions, treatment 
with fluoride ion, treatment with a transition metal catalyst and a 
nucleophile, and catalytic hydrogenation. 

Examples of suitable hydroxyl protecting groups are: 
trimethylsilyli triethylsilyl, o-^nitroben^yloxyearbonyl, p- ^ > 
> .nitrobenzyloxycarbonylv t-butyldiphenylsilyU t-butyldimethylsilyl, 
benzyloxycarbohylv t-butyloxycarbonyl; 2,2,2t 
trichloroethyloxycarbonyl, and allyloxyearbonyl; Examples of suitable 
carboxyl protecting groups are benzhydryl, o-nitrobenzyl, p- 
nitrobehzyl, 2rnaphthyhnethyly allyU 2K>hloroallyl, berizyU 2,2,2- 
trichloroethyl; trimethylsilyl, t-butyldimethylsilyl, t-butldiphenylsilyl, 
2-(trimethylsilyl)ethyl, phenacy U p-methoxybenzyl, acetonyl^ pt i 
methoxyphenyl, 4-pyridylniethyl and t-butylv 

t The process for making the compounds of the instant 
mvention is generally depicted in Scheme J^^^^te^^ ^ 



Schemer 
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L is a leaving group such-as halo, such as bromide, or sulfonyloxy, such 
as mesyloxy or tosyloxy. 

The following examples are provided so that the invention 
might be more fully understood. They should not be construed as 
limiting the invention in any way. 



EXAMPLE 1 




Methyl 3-chloro-4-(37(2-propyl-3-hydroxy-4-propionylphenoxy)- 
propylthio^phienylacetate 

Step A: Preparation of l-bromo-3-(2-propyl-3-hydroxy-4- 

propionyl-phenoxv^propane 

A solution of 3-propyl-2,4-dihydrpxypropiophenone 
(25545 grams) in 2-butanone (300 mL) was treated with 1,3- 
dibromopropane (48.79 mL) and potassium carbonate (50.859 grams). 
The mixture was refluxed for 4 hours. The reaction mixture was 
partitioned betweett isopropyl acetate and pH 4 buffer. The organic was 
washed once with water, then dried over magnesium sulfate. The 
organic was filtered and evaporated to an oil which was 
chromatographed over silica gel with hexane/methylene chloride (2:1) 
to afford the title compound. 

NMR (CDCI3) 5 7.62 (d, IH, J = 8.8 Hz), 6.43 (d, IH, J = 8.8 Hz), 
4.16 (t, 2HJ = 5.8 Hz), 3.60 (t, 2H, J = 6.4 Hz), 2.94 (quart, 2H, J = 
7.3 Hz), 2.61 (bt, 2H, J = 7.5 Hz). 

Step B: Preparation of methyl 3-chloro-4-'(3-(2-propyl-3-hydroxy- 
4-propionvlphenoxv)propylthio^phenvlacetate 
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A solution of 3-chloro^-dunethyIcarbamoylthio- 
pheoylacetic acid methyl ester (33.038 grams) in dry methanol (350 = 
mL) was treated with a solution of sodium methoxide in methanol ■ 
(25wt%; 34.15 mL). The solution was refluxed for 2 hours. HPLC 
analysis showed the disappearance of the carbamate. The solution was 
allowed to cool to 50*'C. l-bromo-3-(2-propyr-3-hydroxy-4- 
propionylphenoxy)pr6parie (Example 1, Step A; 31.5 grams) was added 
and the solution stirred for 1 hour. The reaction was partitioned 
between isopropyl acetate and pH 4 buffer. The organic was washed 
once more with pH 4 buffer, then water. The organic was dried over 
magnesium sulfate, filtered and ^oncentrated to an oil. The oil was 
applied to a silica gel column packed with hexane/methylene chloride 
(2:1). The column was eluted with this mobile phase until the product 
began to appear in the eluant. the mobile phase was switched to 100% 
methylene chloride and elution continiied until all the product was 
recovered. 

NMR (Acetone) 5 7.81 (d. IH, J = 9.1 Hz), 7.25 (dd, IH, J = 8.1, 1.8 
Hz), 6.62 (d, IH. J = 9.1 Hz). 4.27 (t, 2H. J = 5.9 Hz). 3.64 (s. 3H), 
3,25 (t, 2H,,J = 7.5 Hz), 3.04 (quart. 2H, J = 7.3 Hz), 2.65 (bt, 2H..J = 
7.6 Hz). 




3^(!;bloro-4-(3-(2-propvl-3-hvdr6xv-4^ propionvlphenoxv1tprnpvlfhin'>- 
phenvl-acetic acid ■■ ■ -r ■ ' . . . 

A solution of methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4- 
propionylphenoxy)propylthio)phenylacetate (Example 1, 0.113 grams) 
in methianol (1.5 mL) was treated with a solution of hthium hydroxide 
in water (1.01 M; 0.362 mL). The reaction was itefluxed Lhour: The 
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reaction mixture was partitioned between isopropyl acetate and OJN 
HCL The organic was dried over magnesiurn sulfate, filtered and 
concentrated to a solid. The solid was suspended in methylene 
chloride/cyclohexane (1:1; 2 mL). The mixture was refluxed briefly 
and cooled to O^C. The title compound was isolated by filtration. 
NMR (CDCI3) d 7.59 (d, IH, J = 9.0 Hz), 7-1 1 (dd, 1H, J = 8.1, 1.8 
Hz), 6.40 (d, IH, J = 9.0 Hz), 4.14 (t, 2H, J = 5.8 Hz), 3.57 (s, 2H), 3.13 
(t, 2H, J = 7.1 Hz), 2.94 (quart, 2H, J;= 7.3 Hz), 2.62 (bt,,2H, J = 7^ 



EXAMPLES 




Methyl 3-chlbro-4-(3-(2-propyl-3-Hydr6ky-4Kl-6xobutyr)p^ 
propylthio^phenyl acetate ^ 



Step A: Preparation of l>(2t4-dihvdroxv^phenvl-l-butanone 

A O^'C suspension of resorcinol (7.523 grams) in dry 1,2- 
dichloroethane (100 mL) was treated with aluminuni chloride (10.932 
grams). The suspension was vigorasly stirred for 15 minutes. A 
solution of butyryl chloride (7.09 mL) in 1,2-dichloroethane (10 mL) 
was added dropwise. The mixture was allowed to stir and gradually 
warm to 25^C over 6 hours. The mixture was slowly added to a stirred 
mixture of water and methylene chloride. The organic was dried oyer 
magnesium sulfate, filtered and concentrated to a solid. Silicat gel 
chromatography afforded the title compound. 
NMR (CDCI3) 5 12.90 (Si IH), 7.63 (4 IH, J =^ 9.0 Hz), 6,58 (vbs, 
IH); 6.39 (d overlapping with dd, 2H), 2.86 (t, 2H, J 73 Hz), 1.72 
?(hex. 2H, J = J3 Hz), a99 (t. 3H, J = 7.1 Hz). 
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Step B : Preparation of 1 -(2-hy droxy-4-(3-propeny loxy )phenyl- 1 - 
butanone ... . : : ^ ; ' - ■ . . , ; 

A solution of 1 -(2,4-dihydroxy)pheny 1- 1 -butanone (12.15 
grams) in 2-butanone (125 mL) was treated with allyl bromide (5.56 
mL) and potassium carbonate (9.3 1 8 grams); The mixture was refluxed 
for 4 hours. The reaction was partitioned between isopropyl acetate and 
pH 4 buffer; The organic was washed once with water and dried over 
magnesium sulfate. The organic was filtered and concentrated to an oil 
which was chromatdgraphed over silica( geil to affoixi the title ■ 
compound. , .\ ?j 

NMR (CDC13) 5 7.62 (d, IH. J = P.O-Hz). 6.42 (dd, IH. } - 9.0, kS 
Hz). 6.40 (d, IH, J = 1.8 Hz). 6.00 (mult, IH), 5.40 (dd, IH, J = 15.7, 
1.3 Hz), 5.30 (dd. IH, J.= 11.9, 13 Hz)i 4;52 (dd, 2H, J = 3.8. fl .3 Hz). 
2.86 (t. 2H,.J = 7.3 Hz). 1.72 (hex, 2H, J = 7.3.Hz), 0.99 (t. 3H, J = 7.1 
Hz). 

?tep C: Preparation of 1 -(2,4-dihydroxy-3-(3-pr6peny]))phenyl- 1 - 
butanone . , 

A solution of 1 -(2-hydroxy-4^(3-propenyloxy)pheny I- 1 - 
butanone (14.22 grams) in ortho-dichlorobenzene (60 mL) was lefluxed 
for 22 hours. The solvent was removed by distillation in vacuo and the 
semi-solid digested in refluxing cyclohexane (30 mL). The mixture was 
cooled to 25*'C and filtered to afford the title compound. 
NMR (CDC13) 5 13.22 (s, IH), 7,58 (d, IH, J = 8.9 Hz). 6.38 (d, IH, J 
= 8.9 Hz). 5.98 (mult, IH), 5.62 (bs, IH), 5.18 (dd. IH, J = 16.0, 1.3 
Hz), 5.12 (dd, IH, J =1 1.5. 1.3 Hz), 3.49 (dd, 2H, J = 4.0, 1.3 Hz), 2.88 
(t. 2H. J = 7.2 Hz), 1.72 (hex. 2H, J = 7.2 Hz), 0.99 (t, 3H, J = 7.1 Hz). 

StgRjOl Preparation of l-(2.4-dih vdroxv-3-prnpvnphenvl-1- 
butanone 

A solution of l-(2,4-dihydroxy-3-(3-propenyl))pheiiyl-l- 
butanone (9.878 grams) in ethyl acetate (50 mL) was hydrogenated (21 
psi) over 10% Pd/C catalyst (1,48 grams) for 3 hours, the reaction was 
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filtered through Celite and all volatiles were removed to afford the title 
compound. * . 

NMR (CDCI3) 5 7.53 (d, IH, J = 9.0 Hz), 6.35 (d, IH, J = 9.0 Hz), 
2.88 (t, 2H^ J = 73 Hz), 2.60 (t. 2H, J = 7.5 Hz). 

Step E: h.l 4bromS-3-(2-propyl-3-hydroxy-4-(l -oxobutyl)phenoxy)- 
: .6i :J\- ./ propane . ^ 

The title compound was prepared ^according to th^^ 
■ described in Example li Step A. V - . 

NMR (GDCI3) S 7.61 (d, 1H, J = 8.8 Hz)j 6.43 (d, IH, J ^ 8.8 Hz), 

4.16 (t, 2H, J = 5.7 Hz), 3.60 (t, 2H, J = 6.4 Hz). 2.87 (t, 2H, J = 7.4 

Hz), 2.61 <bt, 2Hv J = 7.5 Hz). ^ 

Step F: Preparation of methyl 3-chloro^-(3-(2ipropyl-3-hydr6xy- 
i i 441 -6xobutvnphenoxv^prop vlthio)phenyl acetate ' 

The title compound was prepared according to the method 
described in Example 1 , Step B. 

NMIt;(GDGl3) S 7.61 ,(d, IH, J = 9.0 Hz)j 7:1 1 (dd, IH, J = 8.1,, 1 J8 . 
Hz), 6,41 (d, IH. J = 8.9 Hz),A14 (t, 2H, J = 5.8 Hz). 3.68 (s,3H), 3.13 
(t. 2H, J = 7.6 Hz),: 2.87 (t, 2H, J = 7.1: Hz), 2.60 (bt, 2H, J = 7.4 Hz). 



EXAMPLE 4 




3-Qilo«i4-(3-(2-propy l-3-hydroxy-4-( 1 -bxobu^^ 
propylthio)-phenylacetic acid 

Hydrolysis of Example 3 using the method descrit^^ 
Exiuhple 2 produce«i the title c6in|)ound. 
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NMR (CDC13) 5 7.59 (d, IH^ J = 9.0 Hz), 7.11 (dd. IH, J = 8.1. 1.8 
Hz), 6.39 (d, IH, J = 9.0 Hz), 4.14 (t, 2H. J = 5.8 Hz), 3.57 (s. 2H), 3.13 
(t. 2H, J = 7.1 Hz), 2.87 (t, 2H, J = 7.4 Hz), 2.62 (bt. 2H, J * 7.5 Hz). 



EXAMPLE5 




Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l-oxo-2-methyIpropyI)- 
phenoxy)propylthio)phenylacetate 

Step A: Preparation of I-bromo-3-(2-prbpyl-3-hydroxy-4-(I-oxo- 

2- methvlpropvl^phenoxv)propane 

The. title c(»npbund wais prepared according to the method 

described in Example 3, Step A. 

NMR (GDCI3) 8 7.63 (d, IH, J = 8.9 Hz), 6:43 (d, IH, J = 8.9 Hz), 
4.17 (t, 2H, J = 5.8 Hz), 3.60 (t, 2H, J = 6.4 Hz), 3.52 (hept, IH, J = 6.8 
Hz), 2.61 (bt, 2H,J= 7.5 Hz), 1.21 (d, 6H, J = 6.7 Hz). • 

Step B: Preparation of. methyl 3-chloro-4-(3-(2-propyl-3-hydroxy- 
4-(lTOxoi2-methylpropyl)phenoxy)propylthio)- 
phoiylacetate 

The title compound was prepaied according to the method 
described in Example 1 , Step B. > 
NMR(CDCI3) 6 7.63 (d, 1H,J = 9.1 Hz). 7.10 (dd, IH, J = 8.1, 1.9 
Hz), 6.42 (d, IH, J = 9.0 Hz), 4.15 (t, 2H, J = 5.9 Hz), 3.68 (s, 3H), 3.52 
(hept, IH, J = 6.9 Hz), 3.13 (t, 2H, J = 7.6 Hz), 2.61 (bt, 2H, J = 7.3 
Hz), 1.22(d.6H,J = 7.0Hz). 
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Methyl 3-chlorp-4-(3-(2-propyl-3-hydroxy-4-(l-oxopropyl)phenoxy> 
propyloxy)phenylacetate 

Step A: Preparation of 3-chloro-4-(3-bromopropyloxy)phenylacetic 
acidingthyLfiStSE 

The title compound was prepared from 3-GhIoro-4:- 
hydroxyphenylacetic acid methyl ester according to the method 
described in Example 1 , Step A* 

Step B: Preparation of methyl 3-chIoro-4-(3-(2^propyl-3-hydroxy- 
4-( 1 - oxopropvnphenoxy^propvloxy)phenvlacetate: 
> A solution of 3-chloro-4-(3-bromopropyloxy)phenylac^ 
acid methyl ester (Step A; 0*552 grams) in 2-butanone (6 mL) was 
treated with 3-pfopyl-2,4-dihydroxypropiophenone (0.299 grams). 
Potassium carbonate (0.217 grams) was added and the mixture refluxed 
for 4 hours. The reaction was partitioned between isopropyl acetate and 
pH 4 phosphate buffer. The organic ^yas dried over magnesium sulfate, 
filtered and evaporated to a residue which was chromatographed over 
silica gel to give the product. 

NMR (CD3OD) 5 7.77 (d, IH, J = 9,0 Hz), 7,29 (d, IH. J = L8 Hz), 
7.13 (dd, 1H, J = 8.1, 1.9 Hz), 7.02 (d, IH, J = 8.0 Hz), 6.62 (d; IH, J = 
9.0 Hz), 4.31 (t, 2H, J = 5.9 Hz), 4.24 (t, 2H, J = 5.9 Hz), 3.68 (s, 3H), 
3.00 (quart, 2H, J = 7.2 Hz), 2.60 (bt, 2H, J = 7.6 Hz). 
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EX AMPLE 7 




Methyl 3-chloro-4-(3-(2-propyl-3-methoxy-4-propionylphenoxy) 
propyl-thio)phenylacetate 

A solution of methyl 3-chloro-4-(3-(2-propyI-3-hydroxy-4- 
propionylphenoxy)propylthio)phenylacetate (Example 1; 65 mg) in dry 
DMF (1.0 mL) was treated with methyl iodide (0.017 mL) and cesium 
carbonate (55 mg). The reaction was stirred at 25°C for 14 hours. The 
reaction was pardHohed between isopropyl acetate arid pH 4 phosphate 
buffer. The organic was washed 3 times with water, then dried dVer 
magnesium sulfate, filtered and concentrated. The residue was 
chrdmatbgraphed over silica gel to afford the titled methyl ether. 
NMR (acetone) 5 7.49 (d, IH, J = 9.0 Hz), 7:29 (dd, I H. J i= 8iO,>1.8 
Hz), 6.82 (d, IH, J = 8.9 Hz), 4.23 (t, 2H. J =^5.8 Hz), 3.72^5, 3H), 3.68 
(s, 3H), 3.24 (t, 2H. J= 7.3 Hz), 2.93 (quart, J = 7.4 Hz), 2.66 (t, 2H, J 
^7.6Hz).' i . . . ; 



'■' EXAMPLE R 




3-ChIoro-4-(3-(2-propyl-3-methoxy-4-propionylphenoxy)propyltfiio)- 
phenylacetic acid " 
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The product of Example 7 was coverted to its 
corresponding acid by lithium hydroxide hydrolysis as described in 
Example 2. 

NMR (acetone) 5 7.48 (d, IH, J = 9.0 Hz), 7.27 (dd, IH, J = 8,0, 1.8 
Hz), 6.82 (d, IH, J = 8.9 Hz), 4.23 (t, 2H, J = 5.8 Hz), 3.72 (s, 3H), 3.25 
(t, 2H, J = 7.2 Hz), 2.93 (quart, J = 7.3 Hz), 2.66 (t, 2H, J = 7.5 Hz). 




Methyl 3-chloro-4-P7(2-prppyl-3-acetoxy^-prQpionylphenoxy)propyl- 
thio)phenylacetate :■ ru < 

I A suspensipn? of anhydrous sodium acetate <0. 16^ 

acetic anhydride (2 mL) was treated ^yith trifluoroacetip anhydride 
(Q.283 mL). The solution warmed and became homogenous. A solution 
of methyl 3-chlpro-4r(3-(2-propyl:3rhydroxy-4- - ^ 
propionyl)phenoxy)propylthiophenyl-acetate (Example 1; 0.J51 grams) 
in acetic anhydride (1 .5 mL) was treated with the above solution of 
acetyl trifluoroacetate (0.768 mL) aod potassioum carbonate (0.093 
grams). The reaction was stirred at 70°C for 16 hours. The solvent 
was removed in vacuo and flushed once witlf toluene. The residue was 
partitioned between isopropyl acetate and pH 4 phosphate buffer. The 
organic was dried over magnesium sulfate, filtered and evaporated to 
afford the title compounds as a solid. 

NMR (CDa3) 5 7.69 (d, IH, J = 8.8 Hz), 7.11 (dd, IH, J = 8.1, L8 
Hz), 6.72 (d, IH, J = 8.7 Hz), 4.14 (t, 2H, J = 5.7 Hz), 3.68 (s, 3H), 3.12 
(t, 2H, J = 7.1 Hz), 2.86 (quart, 2H, J = 7.3 Hz), 2,51 (bt, 2M, J = 7.7 
Hz), 2.36 (s, 3H). 
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EXAMPLE.10 




Methyl 3- chldr64-(3-(2-prdpyl-^ • 
hydroxyliminoprppyI)-phenoxY)propyIthio),phehyIa^^^^ 

A solution of methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4- 
propionylphenoxy)propy)thio)phenylaeetate (Example 1; 25.655 grams) 
in dry methanol (260 mL) viras treated with hydroxylamine 
hydrochloride (3.833 grams). Anhydrous sodium acetate (4.524 grams) 
was added and the mixture refluxed for 4 hpufs. The reaction mixture 
was partitioned between isopropyl acetate and pit? buffer. The organic 
phase was washed once with water and dried over magnesium sulfate, 
filtered and evaporated to give the title compound as an oil 
NMR(CDC13) 5 7.1 1 (dd. IH, J = 8.1. 1.8 Hz), 6.42 (d, 1H,J = 8.9 
Hz), 4.09 (t, 2H, J= 5.7 Hz),.3.68 (s, 3H), 3.14 (t, 2H. J = 7:2 Hz), 2.83 
(quart, 2H, J = 7.7 Hz), 2.66: (bt, 2H, Jr= 7i7 Hz), .s 



EXAMPLE 11 




3-ehIoro-4-(3-(2-propyl-3-hydroxy-4-(l.hydroxylimino- 
propyl)phenoxy)-propylthio)phenylacetic acid 

A solution of methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4- 
(1 -hydroxyiminopropyl)phenoxy)propylthio)phenylacetate (Example 
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10; 21.15 grams) in methanol (250 mL) was treated with a solution of 
lithium hydroxide in water (1.299 M; 67.84 mL). The reaction was 
refluxed 1 hour. The reaction mixture was partitioned between 
isopropyl acetate and O.IN HCL The brgariic was dried over 
magnesium sulfate, filtered and concentrated to a solid. The solid was 
dissolved in methylene chloride (80 mL) and heated to reflux. 
Cyclohexane (80 mL) was added dropwise. The solution was cooled to 
0°C and the title compound \yas isolated by filtration, 
NMR (CDC13) 5 TiU (dd, iH, J =^ 8 J , 1.8 Hz), 6,42 (d, IH, J = 8.9 
Hz), 4.09 (t, ^H,y =17 Hz);il3:(t, 2H, 1= 7.21 Hz), 2.82 (quart, 2H, J 
= 7.7 Hz), 2.64 (bt, 2H, J =7.7 Hz). 




Methyl 3- chl6ro-4-(3-(2rpiropyl-3-methox 

hydroxy liminopropyl)-phenoxy)propylthi6)pheny I acetate 

The title compoundiwas^ p from methyl 3-chloro-4- 

(3-(2-propyl-3-methoxy-4-( 1 -oxopropyl)phenoxy)propylthio)p- 
henylacetate ([Example 7) using the method described in Example 10. 
NMR (acetone) d 7.26 (dd, IH, J = 8;i, 1.7 Hz), 7.03 (d, IH, J = 9.0 
Hz), 6.83 (d, IH, J = 8.9 Hz), 4.17 (t, 2H, J = 5.8 Hz), 3.68 (s, 3H), 3.66 
(s, 3H), 3.25 (t, 2H, J = 7.2 Hz), 2.73 (quart, 2H, J = 7.8 Hz), 2.64 (bt, 
2H,J=7.7 Hz). 
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EXANfPLR n 




3-Chloro^-(3-(2^propyI-3-inethoxy-4-(l -hydroxylimiridpropyl)- : 
phenoxy)-propylthio)phenyl acetic acid . 

. ; Hydrolysis of Example 12 using the method described in 
Example 1 1 produced the title compound. 

NMR (acetone) .5 7^7 (dd, IH, J = 8.1, 1.8 Hz), 7.02 (d, IH, J = 8.9 
Hz), 6;71 (d. IH. J s 9.0 Hz), 4;18 (t, 2H, J = 5.7-Hz), 3.68 (s, 3H), 3.63 
(s, 2H), 3..2!6 (t. 2HvJ * 7.4 Hz),a.75 (quart, J = 7.5 Hz), 2.67 (bt, 2H, J 
• =7.3 Hz); ■- ■ 



EXAMPLR 14 




Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-( 1 -hydroxyliminopropyl)- 
phenoxy)propyloxy)phenyl acetate 

The titled compound was prepared from methyl 3-chloro- 

4-(3-(2-propyl-3-hydroxy-4-propionyIphenoxy)propyloxy)phenyIacetate 
(Example 6) using the method described in Example 10. 
NMR (CD3OD) 5 7.14 (dd, IH, J = 8.1. 1.9 Hz), 7.02 (d. IH, J = 8.1 
Hz). 6.54 (d. IH. J = 8.9 Hz), 4.23 (2 overlapping quarts, 4H), 3.67 (s 
3H), 2.82 (quart, 2H. J = 7.4 Hz), 2.61 (bt, 2H. J = 7.5 Hz). 
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EXAMPLE 15 




Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l -methoxyliminopro^ 
phenoxy)propylthio)phenylacetate 

Absolution of methyl 3-chloro-4-(3-(2-prbp 
propionylphenoxy)propyloxy)phenylacetate (Example 6; 87 mg) in 
^methanol (1 ml^ was treated with anhydrous sodium acetate (l!59img) 
and methoxylamirie hydrochloride (162 mg). The mixture was refluxed 
for 24 hours. The reaction was paititioned between isoprbpyl acetate 
and pH 7 phosphate buffer. The organic was dried over magne^sium 
sulfate, filtered and concentrated to a semi-solid which was 
chromatographed over silica gel to afford the titled compound. 
NMR (CDC13) 6 7.10 (dd, IH, J = 8.1, 1.9 Hz), 6.88 (d, IH, J = 8.8 
Hz), 6,47 (d, i H, J = 8.9 Hz), 4.20.(2 overlapping quarts, 4H), 3.93 (s, . 
3H), 3^68 (s. 3H), 2.67 (quart, 2H, J = 7.6 Hz), 2.62 (bt, 2H, J = 7.5 
Hz), 



EXAMPLE 16 




Methyl 3-chloro-4-(3-(2-propyl-3-hydrdxy-4-(l -hydroxyliminobuty 1)- 
phenoxy)prGpylthio)phenylacetate 
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The titled compound was prepared from methyl 3-chIoro- 
4-(3-(2-propy l.-3-hydroxy r4-( 1 -oxobutyl)phenoxy )propylthio)- 
phenylacetate (Example 3).using the method described in Example 10. 
NMR(CDC13) 5 7.12 (dd, IH, J = 8.0, 1.8 Hz), 6.43 (d, 1 H, J = 8.9 
Hz), 4.09 (t, 2H, J = 5.7 Hz), 3.69 (s, 3H), 3.13 (t, 2H. J = 73 Hz), 2.79 
(bt. 2H. J = 7.9 Hz), 2.65 (bt, 2H, J = 7.6 Hz). 



EXAMPLE 17 




3-Chloro-4-(3-(2-propyl-3-hydrQxy-4-( 1 - 
hydroxylimihGbutyl)pherioxy)-propylthio)phenylacetic acid 

Hydrolysis of Example 16 using the method described in 
Example 1 1 produced the title compound. 

NMR (CDC13) 6 7.12 (dd,.lH, J = 8.0, 1.8 Hz), 6.41 (d, IH, J = 8.9 
Hz). 4.08 (t. 2H, J = 5.7 Hz), 3.57 (s, 2H), 3.14 (t, 2H, J = 7.3 Hz). 2.79 
(bt, 2Hi J = 7.9 Hz), 2.64 (bt. 2H. J = 7.6 Hz). ; 

EXAMPT.F. 1« 




Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l-acetoxyiminobutyl)- 
phenoxy)propylthio)phenylacetate 
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A solution of methyl 3-chloro-4-(3r(2-propyl-3-^^ 
(l^hydroxyHminobutyl)phenoxy)propylthio)phenylacetate (Example 16; 
253 mg) in acetic anhydride (3 mL) was stirred for 16 hours. The 
solvent removed in vacuo. The remaining residue was dissolved in 
isopropyl acetate and washed with pH 7 phosphate buffer. The organic 
phase was dried over magnesium sulfate, filtered and evaporated to give 
the titled compound. 

NMR (CDCI3) 5 7.1 1 (dd, IH, J - 7.9, 1.8 Hz), 6.43 (d,lH, J = 8.8 
Hz), 4.09 (t, 2H, J = 5.8 Hz), 3.69 (s, 3H), 3.13 (t, 2H, J = 7.2 Hz), 2.82 
(bt, 2H, J = 7.8 Hz), 2.68 (bt, 2H, J = 7.7 Hz). 



EXAMPLE 19 




Methyl 3-chloro-4«(3-(2-propyl-3-hydroxy-:4-( 1 -:hydroxyliminG-2- 
methyl-propyl)phenoxy)propylthio)phenylacetate 

The titled dompound Was prepared from methyl 3-chloro- 
4-(3-(2-propyl-3-hydroxy-4-( 1 -oxo-2-methylpropyl)phenoxy)- 
propylthio)phenyl-acetate (Example 5) using the method described in 
Example 10. 

NMR (CDCI3) 5 7.1 1 (dd, IH, J = 8.0, 1.8 Hz), 6.39 (d, IH, J = 9.0 
Hz), 4.08 (t, 2H, J = 5.7 Hz), 3.68 (s,3H), 3.51 (hept, IH, J = 7.2 Hz), 
3.13 (t, 2H, J = 7.2 Hz). 2.65 (bt, 2H, J = 7.8 Hz), 1.40 (d, 6H, J = 7.1 
Hz). 
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EX AMPLE! 20 : 




3-Chloro-4r(3-(2-propyl-3-hydroxy-4-( 1 -hydroxylimino-2- 
methyJpropyl)-phenoxy)propylthio)phenyIacetic acid 

Hydrolysis of Example 19 using the method described in 
Example 1 J produced the title compound. 

NMR (CDC13) 5 7.1 1 (dd, IH, J = 8.0, 1.8 Hz), 6.39 (d, IH, J = 9.0 
Hz), 4.09 (t, 2H, J = 5.7 Hz), 3.58 (s, 2H). 3.50 (hept, IH, J = 7.2 Hz), 
3.14 (t, 2H, J = 7.2 Hz). 2.63 (bt, 2H, J = 7.8 Hz); 1;39 (d, 6H, J 7.2 
Hz). 



EXAMPLE?:! 




I^ethyl 3-chlbro-4-(3-(2-prbpyl-3-acetoxy-4.(l-hydroxyim 
phenoxy)propylthio)phehyl acetate 

A solution of ni^thyl 3-chlor6-4-(3-(2-propyl-3-acetoxy-4- 
(l-ox6propyl)phen6^y)piropyl^^^^^^ (Exairipl^ 9; 1 12 mg) 

in methanol (1.2 mL) was treated, with anhydrous sodium acetate (19 
mg) and hydroxylamihfe hydrochloride (Id mg). The solution was 
stirred at 40°C for 24 hours. The reaction mixture was partitioned 
between isopropyl acetate and pH 7 phosphate buffer. The organic was 
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dried over magnesium siilfae, filtered and evaporated to a residue. 
Silica gel chromatography afforded the titled compound. 
NMR (CDCI3) 5 8.21 (vbs, IH), 6.72 (d, IH, J = 8.9 Hz), 4.10 (t, 2H, 
J = 5.8 Hz), 3.69 (s, 3H), 3.12 (t, 2H, J = 12 Hz), 2.67 (quart, 2H, J = 
7.7 Hz), 2.48 (bt, 2H, J = 7.6 Hz), 2.25 (s, 3H). 



EXAMPLE 22 




3-chIoror^T(3^(2-propyl-a-hydroxy-^4-(l-bx ^ 
propylthio)-^henylacetamide : 

A solution of 3-chloro-4-(3-(2-propyI-3-hydroxy-4- 
propionyl-phenoxy)propylthio)phenylacetic acid (Example 2; 0.103 
grams) in dry methylene chloride (1.5 mL) was treated with oxalyl 
chloride (0.030 mL). The reaction was stirred at 25°C for 6 hours. All 
volatiles Were removed in vacuo. The derived residue was dissolved in 
dry THF (2 mL) and cooled to XfC. The solution was treated with con. 
ammonia (0.5 mL) and allowed to warm slowly to 25° over a one hour 
period. The reaction mixture was partitioned between isopropyl acetate 
and saturated aqueous sodium bicarbonate. The organic was washed 
once with water, dried over magnesium sulfate, filtered and 
concentrated to a solid. The solid was suspended in methylene 
chloride/cyclohexane (1:1; 2 mL). The mixture was fefluxed briefly 
and cooleSd to 0°C- The title compound >yas isolated by filtration. 
NMR (CDbia) i 7.6O0/lri3 = 9Xl Hz);^ 1.8 
Hz), 6.39 (d, IH, J = 9:0 HzX 5.51 (vbs, IH), 5.39 (vbs, IH), 4.15 (t, 
2H, J = 5,7 Hz), 3.49 (s, 2H), 3.14 (t, 2H, J =7.1 Hz)/2.94 (quart, 2H, J 
= 7.3 Hz), 2.62 (bt, 2H, J = 7.7 Hz). 
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EXAMPLE23 




3-ChIorp-4-(3-(2-i)ropyi-3-hydrqxy-4-( 1 - 
hydfoxyHmmbpropyl)phenoxy)-propylthio)phehylacetamide 

Starting from 3-chl(Drp-4-(3-(2-propyl-3-hydroxy-4- 
propioriyl-pHenoxy)pippylthi6)phehylketamide^^ 22), the title 

compound wais prepared according to the method described in Example 
9. Tiie product is a 2:1 mixfaire of isomersr 

NKIR (acetone) 6 10.19 (vbs, 0.6^H), 8.02 (vbs, 0.67H), 7.25 (dd, J = 
8.1, 1.8 Hz), 6.91 (vbs, 0.33H). 6,55 (d, IH, J = 8.9 Hz). 6.30 (vbs, 
0.33H), 4.17 (t, 2H, J = 5.7,Hzj, 148 (bs. 6,67H), 3.40 <bs, 1.34H), 3.22 
(t, 2H. J = 7.2 Hz), 2:88 (quart overlapping irt20. J = 7.2 Hz), 2.68 (bt, 
2H,J = 7,4Hi). • 



EXAMPLE 24 




ethy|-3-hydroxy-4-propionyl-phenGxy)prppylthio)phenylacetate 

Step A: Preparation of 2,4-dihydroxy-3-cyclopropylmethyl- 

propiophenone . . . ■ . , ., ... 

To a solution of 2,4-dihydroxy-3-allyl-propiophenone 
(0.500 g, 2.42 mmol) in 2 mL of ethyl ether was added diazomethane 
(15 mL of a 0.70M soln. in Et20) under nitrogen followed by the 
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addition of palladium acetate (cat., 2 mg). The reaction mixture was 
stirred at ambient temperature for 30 min until gas evolution had 
ceased. The ether was evaporated in vacuo, and the residue was purified 
on a silica gel flash chromatography colunm eluted with 10% 
EtOAcrhexane. Evaporation of the purified fractions and solvent 
removal in vacuo afforded the product. 

iH NMR (400 MHz, CDCI3, ppm): 5 0.24 m, 2H), 0.40 (m. 2H), 0.97 
(m, IH), 1.18 (t, y=7.34 Hz, 3H), 2.61 (d, 7=6.38 Hz, 2HX 2.91 (q, 
J=7.33 Hz, 2H), 6.32 (d, 7=8.76 Hz, IH), 7.52 (d, 7=8.82 Hz, I H). 

Step B : Preparation of 3-(2-cyclopropyimethyI-3-hydroxy-4- 

propidinyipheri6xy)propvl bromide 

To a suspension of the product from Step A (2.30 g, 10.4 
mmol), arid potassium carbonate (1-58 g, 1 1.4 mmol) in methylethyl 
ketone was added 1 ,3-dibromopropane (6.30 g, 3 1 .2 nuriol). The 
reaction mixture was heatpd to reflux and stirred for 4 h under 
nitrogen. The, reaction mixhire was cooted to ambient ^temperature, 
filtered, and the solvent was eyaportited in vacuo. The resulting residue 
was purified on a silica gel flash chromatography column eluted with 
20% EtOAcrhexane. Evaporation of the purified fractions and solvent 
removal in vacuo afforded the product. 

1h NMR (400 MHz, CDCI3, ppm): S 0.20 (m, 2H), 0.34 (m, 2H), 0.98 
(m, IH), 1.21 (t, 7=7.32 Hz, 3H), 2.34 (m, 2H), 2.58 (d, 7=6.76 Hz, 2H), 
2.95 (q, 7=7.33 Hz, 2H), 3.60 (t, 7=6.31 Hz, 2H), 4.17 (t, 7=5.78 Hz, 
2H), 6.45 (d, 7=9.00 Hz, IH), 7.63 (d, 7=8.95 Hz, IH). 
CI-MS:/w/e = 34i(M+l). 

Step C : Preparation of methyl 3-chloro-4-(3-(2-cyclopropylmethyl- 

3-hvdroxv^rpropiorivlphenoxv>propvlthio)phenvlacetate 

To a solution of methyl 3-chloro-4-[(NA-dimethyl- 
carbamoyl)thio]phenylacetate (3.12 g, 9.68 mmol) in 5 mL of methanol 
was added sodium methoxide (19.5 mL of 0.5 M spin., 1.5 eq.) slowly 
at ambient temperature under nitrogen. The reaction mixture was 
stirred at ainbient temperature for 40 minutes. Hie product of Step B 
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(2.20 g, 6.45 iiunol) was aidded to the reaction mixture, and the mixture 
was heated to reflux for 2 h; The reaction was cooled to ambient 
temperature-, quenched with pH=4 phosphate buffer (20 mL), and 
partitioned with ethyl acetate. The aqueous portion was separated. The 
organic layer was washed with brine (2 x 20 mL), dried (MgS04), 
filtered, and evaporated in Vacuo. The residiie was purified on a silica 
gel flash chromatography cbluihn eluted with 20% EtOAc:hexane. 
Evapomtion of the purified fractions and solvent removal in vacuo 
afforded the prdduct^ * • 



iH»NMR (400;MHz,: GDCls, ppm): 5 0.20 (m, 2H), 0.34 (m. 2H), 0.97 
(m, IH). 1.21 (t./=7.36Hz,3H), 2.16 (m. ^H), 2.59 (d. 7=(S.(58 Hz, 2H), 
^ 2.Sf5 (q. •7=^7.32 Hz. 2H).'3.i3 (t,/iS7.10 Hz; 2H), 3.55 (s. 2H), 3.68 (s, 
3H). 4.15 (t, /=5.77 Hz, 2H.), 6.42 (d;i/=9.00 Hz. IH). 7.15 (d, IHX 7.27 
(m, 2H), 7,61 (d, 7=8.99 Hz, IH). ' 
ESl-MS:m/e = 477(M + l). 



3-Chloro-4-(3-(2-cyclopropylmethyl-3-hydroxy-4-propionylphenoxy)- 
propylthio)phenylacetiC acid 



EXAMPLE 25 




Preparation of 3-chl6ro-4:-(3-(2-cycloprdpylmethyi-3- 
hvdroxv-4-DroDionvlphen oxv^ropvlthio)Dhenvlacerif; aHH 
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_ To a solution of the product of Example 24 (0.025 g, 
0,0524 mmol) in 0.5 niL of methanol and OJ mL of THF was added 
NaOH soln. (0.05 mL of a 5 N aq. soln., 5;0 eq) at rt. TTie reaction 
mixture was initially heated with a heat gun to reflux in order to 
dissolve the starting materiaL After heatingv the reaction mixture 
stirred at It f 0^ :1 ,5 h. The reaction .mixture was diluted with EtOAc 
and 0, 1 N HCl aq sohi.(5 mL) was addedi The organic layer was 
separated, from the aqueous poitipn,; and washed with OJN HGl (5 liiL) 
followed by 10 mL brine. The organic layer was dri^d (MgSP4)i 
filtered, and evaporated in vacuo to afford the title: compouiidtvTLC: 
(80:2C][:l.CHGl3:MeOH:^m4OT^ / ^ 

iH NMR (400 MHz, GD3OD, ppm): 5 0.19 (m, 2H), 0.30 (m, 2H), 1.00 
(m,i IH), 1.18 (t, M33 Hz, 3H), 2.13 (m; 2H), 2.58 (d, i=6.74 Hz, 2H), 
2.99 (q, 7=7.33 Hz, 2H), 3.17 (t, 7=7.24 Hz, 2H), 3.55 (s, 2H), 4.18 (t, 
7=5.81 Hz, 2H), 6.55 (d, 7=9.09 Hz, IH), 7.15-7.18 (m, IH), 7;33-7.37 
(m, 2H), 7.75 (d, 7=9.04 Hz, IH). 
ESI-MS:m/€ = 463(M4.1). - 



EXAMPLE 26 




Methyl 3-chloro-4-(3-(2-cyclopropylmethyl-3-hydroxy-4-(l- 
hydroxyimino-:propyl)phenoxy)propylthio)phenylacetate 

Preparation of methyl 3-chloro-4-(3-(2'Cyclopropylmethyl- 
3-hydroxy-4-( 1 -hydroxyiminopropyl)phenoxy)propylthio)- 

phenylacptat^ : 

To a suspension of the product of Example 24 (0.521 g, 
L09 mmol) in 5 mL of methanol was added hydroxylamine-HCl (0.379 
g, 5.46 mmol) and sodium acetate (0.448 g, 5.46 nunol). The reaction 
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mixture was heated to reflux for 4 h. The reaction mixture was allowed 
to cool to ambient temperature, and pairtitioned between EtOAc and 
pH=7 phosphate buffer. The organic layer was separated from the 
aqueous layer and washed with pH=7 buffer and brine. The organic 
portion was dried (MgS04)i filtered, and evaporated in vacuo. The 
residue was purified on a silica gel flash chromatogi-aphy column eluted 
with 1% MeOH/CHCl3. Evaporation of the purified fractions, and 
solvent removal in vacuo afforded the product. 
iH NMR (400 MHz. CDClS, ppm): 6 0.22 (m, 2H), 0.34 (m, 2H), 1.05 
(m, IH), l.20(t,y=7.64 Hz, 3H), 2.15 (m. 2H), 2.63 (d, 7=6.59 Hz, 2H), 
2.83 (q, 7=7.65 Hz. 2H), 3.13 (t, 7=7.32 Hz, 2H), 3.55 (s, 2H), 3.68 (s, 
3H), 4.10 (t, 7=5.78 Hz.:2H), 6.43 (d,:7=8.86 Hz, IH), 6.92 (s, IH). 
7.10-7.15 (m, IH). 7.23-7.29 (m, 3H). 
CI-MS: OT/c = 494 (M + 1). 



EXAMPLE 27 




3-Chloro-4-(3-(2-cyclopropylmethy|-3^^hydroxy-4-( 1 - 
hydroxyiminoprQpyl)-phenoxy)propylthio)phenylacetic acid 

Preparation of 3-chlor6-4-(3-(2-cyclopropylmethyl-3^ 
hydroxy-4-(l-hydroxyiminopropyl)phenoxy> 
proDvlthi o^phenvlafteticacid . : ; . .; : : 

To a solution of the product of Example 26. (0.030 g, 0.061 
mmol) in 0.5 mL of methanol and 0.1 mL of THE was added 5N NaOH 
(0.06 mL, 5 eq>at ambient temperature. The reaction mixhire was 
' heated initiaUy wifli a heat gun to reflux in order to dissolve the starting 
material. After heating,, the reaction mixture was stirred at rt for 1.5 h. 
The reaction mixture was diluted with EtOAcand O.IN HCl aq soln.(5 
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mL). The organic layer was separated from the aqueous portion,: and 
washed with O.IN HGl (5 mL) followed by 1 0 mL brine. The organic 
layer was dried (MgS04)» filtered, and evaporated in vacuo to afford 
the title compound. TLC (80:20: l-GHCl3:MeOH:NH40H). 
iH NMR (400 MHz, GDGl3, ppm): 5 0.21-0.22 (m, 2H), 0.31-0,34 (m, 
2H), 1.04 (m, IH), L18-1.25 (m, 3H), 2.15 (m,?2H), 2,62 (d, 7=6.59 Hz, 
2HX 2.83 (q, 7=7.61 Hz^.2H), 3. 14 (t, 7=7.32 Hzi 2H), 3:58 (s, 2H), 
4.08-4,11 (m, 2H), 6.43Ud, 7=8.83 Hz, 1H)-7.11-7.14 (m, JH), 7.22- 
.7.31-(m,3H). ' . .:^r-' : • i--...; J^.-^: " ■ 

ESI.MS:/n/e = 478(M + 1). : . i . : i ; 



> EXAMPLE 28 




Methyl 3-chloro-4-(4-(2-propyl-3-hydrpxy-4- 
propionylpheiiyl)butylthio)-phenylacetate 

Step A : Preparation Of 2-hydroxy-3-propyl-4-trifluoromethane- 

sulfi>nvloxvi^piophCTon& T : i ' 

. To a';^splutiqn of 2,4^dihydroxy^3-propylpropiophenone 
(2.0 g, 9.62 mmol) in 50 mL of dry DMF was added a 60% dispersion 
of sodium hydride (0.576 g, 1.5 eq)iat O'^C. The reaction mixture was 
allowed to warm to ambient temperature and was stirred under nitrogen 
until hydrogen evolution had ceased; N- v: 

Phenyltrifluoromethanesulfonimide (3.78 g, 10.6 mmol) was added to 
the reaction mixture which was then stirred at ambient temperature 
under nitrogen for an additional. 12 h. The reaction mixture wais 
partitioned between 10% aq. NaHS04 and EtOAc* The oiganic layer 
was separated/ washed with water^and brine, dried (MgS04), filtered, 
and evaporated in vacuo. The residue was purified on a silica gel flash 
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chromgtbgraphy column eluted with 20% CH2Gl2:hexane. Evaporation 
of the purjlfied fractions and solvent .removal in vacuo afforded the 
product. . - .. 

iH NMR (400 MHz, CDCI3. ppm): 50.95 (t, 7=7.33 Hz, 3H), 1.23 (t, 
7=7.25 Hz, 3H), 1.53-1.61 (m, 2H), 2.66-2.70 (m, 2H), 3.01:(q, /=7.16 
Hz, 2H), 6.8 1 (d, 7=8.99 Hz. IH), 7.69 (d, 7=9.07 Hz, IH). 

Stgp B: Preparation of 2-hydrpxy.-4-(4-hydroxy-l-butynyl)-3- 

propvl -propiophenone 

A. mixture of the product from Step A (0. 1 17 g, 0.344 
mmol), 3v!butyn-l-ol (0.036 g, 0.516.nwnol)v triethylamine (0.18 mL), 
and bis(triphenylphosphine)palladium(ID chloride (3 moI%) in. 1 mL of 
dry DMF was stirred at 90*G for 2 h under, nitrogen. The reaction 
mixture was cooled, to ambient temperature, partitioned betweien water 
and EtOAc. The organic portion was separated, washed with water and 
brine, dried (MgS04), filtered, and evaporated in vacuo. The residue 
was purified on a silica gel flash chromatographyscolumn eluted with 
20% EtOAe:Hexane. Evaporation of the purified fractions and solyent 
removal in vacuo affprded the product. 

iH NMR (400 MHz, CDCI3, ppm): 5 0.95 (t, 7=7.45 Hz, 3H), 1. 21 (t, 

7=7.29 Hz, 3H), 1.52-1.62 (m, 2H), 1.72 (t, IH), 2.72-:2.81 (m, 4H), 

3.00 (q, 7=7.29 Hz, 2H), 3.83 (q, 7=6.35 Hz, 2H), 6.88 (d, 7=8.38 Hz. 

IH),7.52(di7=8.38.Hz,lH). 

a-MS: mie = 261 (M + 1).. , , ^ 

SISILC: Preparation of 2-hydroxy-4-(4-hydrp>^ybutyl)-3-proRyl- 

propiophenone . . , ^ , . . . 

A mixture of product from Step B (0.108 g, 0.415 mmol) 
and 1 0% palladium on carbon catalyst in 5 mL of ethanol was 
hydrogenated for 2 h at 45 psi H2. The reaction mixture was filtered 
through ceKte filter cake, then filtered again through a pad of sihca gel. 
The filtrate was evaporated in vacuo to afford a white solid which was 
used in the iiext step without further purification. 
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iH NMR (400 MHz, CDCI3, ppm): 5 0.98 (t, J=7.24 Hz; 3H),1J9-L22 
(m; 3H), 1.50-1.56 (m, 4H), 1.62-1.65 (m, 4H), 2.60-2.66 (m, 4H), 
2.96-3.01 (m, 2H), 3.66-3.67 (m, 2H). 6.68 (d, J=8.30 Hz, IH), 7.52 (d, 
7=8:30Hz). 

CI-MS:m/€:i265(M+ I). 

Step D : Preparation of 4-(2-pfopyl-3-hydroxy-4- 

propidhylphenvnbutyl bromide 

To a solution of the. product from Step C (0.522 g, 1.98 
riiinol) and triphenylphosphme (0.622 g, 2.37 mmol) in 10 mL of 
GH2ei2 at 0"C ^nder nitrogen was slowly added NBS (0422 gi 2:37 
mmol); The reaction niixtuire was stiriied at 0"C for 1 5 ihin^ and then 2 
h at rt. The solvent was evaporated in vacuo, and the residiie was 
purified bh k silica gel flash chromatography coluriin eliited with 20% 
EtO Ac:hexaii6. Evaporation of the purified fractions in vacuo afforded 
the product. 

iH NMR (400 MHz, CDCI3, ppm): 6 0.98 (t, 7=7.36 Hz, 3H), 1 J 9-1 .23 
(m, 3H), 1;50-1.56 (in, 2H), l:69-L74 (m, 2H), h90-.1.94 (in, 2HK 
2.60-2.65 (m, 4H), 2.96-3.01 (m, 2H), 3.40-3.43 (in, 2H), 6.67 (d; 
y==8.30Hz, IH), 7.53 (d,y=8.34 Hz, IH). 
GI-MS:m/e=327(M+ I). ^ 

Step E : Preparation of methyl 3-chloro-4-(4-(2-propyI-3-hydroxy- 
4- propionylphenvl)buty lthio)pheriy lacetate 
To a solution of methyl 3-chloro-4-[(A/,N-dimethyl- 
earbamoyl)thio]phenylacetate (0.855 g, 2.65 mmol) in 3 mL of 
methanol was added sodium methoxide (5.3 mL of 0.5M soln., 1.5 eq.) 
slowly at ambient teinperature under nitrogen: The reaction mixture 
was stirred at ambient temperature for 40 mihV The product (0.577 g, 
1.77 mmol) of Step D was added to the reaction mixture, and the 
mixture was heated to reflux for 2 h. The reaction was cooled to 
aiiibient temperature, queched with pH=4 phosj}hate buffer (20 mL), 
and partitioned with ethyl acetate. The aqueous portion was separated, 
and the organic portion was washed with brine (2 x 20 mL), dried 
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(MgS04)* filtered, and evaporated in vicuo. The residue was purified 
on a silica gel flash chromatography coliinui eluted with 20% 
EtOAc:hexane. Evaporation of the purified fractions and solvfent 
removal in vacuo afforded the product. 

JH NMR (400 MHz, CDC13, pphi): 6 0.97 (t, 7=7.40 Hz, 3H), 1.21 (t, 
7=7.32 Hz, 3H), 1.53 (m, 3H). 1.72-1.74 (m, 4H), 2.59-2.63 (m, 4H), 
2.93-2.99 (m, 4H), 3.55 (s, 2H), 3.68 (s, 3H), 6.66 (d, 7=8.30 Hz, IH), 
7.12-7.28 (m, 3H). 7.52 (d, 7=8.30 Hz, IH). 
CI-MS: mie = 463 (M + 1). 



EXAMPLR 29 




3-Ghibro-4-(4-(2-i^ropyl-3-hydroxy-4-propiony^phenyl)- 
butylthi6)phenyl-acetic acid 

■ '-■ ' Preparation of 3-chloro-4-(4-(2-propyl-3-hydrOxy-4- 
propionvlph envnbutvlthio^Dh^nvlaGeticacid^ ' 
' - To a solution of the product of Example 28 (0j024 g, 0105 1 

nafiio]) in 1.0 mL of methanol was added 5N NaOH sohi (0;05 ihLi 5 eq) 
at: ambient temperatorc. The reaction mixture was initially heated with 
a heat gun to reflux in prder to dissolve the starting material: 'After 
heating, the reaction mixture was then stirred at ambient temperature 
for 1 h. The reaction mixture was diluted with EtOAc and O.IN HCl (5 
mL): The organic layer was separated from the aqueous pbitioh, and 
washed with O.IN HCI (5 mL) followed by 10 mL brine. The organic 
layer was dried (MgS04), filtered, and evaporated in vacuo to afford 
the title compound. TLC (80:20: l-CHCl3:MeOH:NH40H). 
iH NMR (400 MHz, CD3OD. ppm): 5 0.96 (t, 7=7.29 Hz, 3H). 1.18 (t, 
7=7.33 /hz, 3H), 1.49-1.54 (m, 2H), 1.71-1.73 (m, 4H), 2.61-2.67 (m, ' 
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4H), 2.96-3.06 (m, 4H), 3.55(s, 2H>, 6.72 (d, 7=8.35 Hz,. IH), 7.14-7.31 
(m, 3H),7;63 (d, 7=8.35 Hz. IH). , 
CI-MS: w/^r= 449 (M + 1). 



EXAMPLE 30 




Methyl 3-chloro-4-(4-(2-propyl-3-hydroxy-4-(l-hydroxyiminopropyl)- 
phenyl)butylthio)phenylacetate 

Preparation of methyl 3-chl6ro-4-(4-(2-propyl-3-hydroxy- 
4 -f 1 -hydrDxyiininopropynphenynbutylthio>phenvlacetate 
To a suspension of the product of Example 28 (0.422 g, 
0-913 mmol) in 5 npL of methanol was added hydroxyamine-HGl (0317 
g, 4.57 mmol) and sodium acetate (0.375 g, 4.57 mmol). JThe reaction 
mixture was heated to reflux for 4 h. The reaction mixture was allowed 
to cool to tambient temperature, and partitioned between EtOAc and 
pH=7 phosphate buffer, TliCi organic from the 

aqueous layer^and washed with pH=7 buffer and brines The organic 
portion was dried (MgSQ4)> filtered, and evaporated in vacuo. The 
residue was purified on a silica gel flash chromatography column eluted 
with; 1 % MeOH/CHCl3. Evaporation of the purified fractions and 
solvent removal in vacuo afforded the product. 
iH NMR (400 MHz, CDCI3, ppm): 5 0.98 (t, 7=7.40 Hz, 3H), 1.20 (t, 
7=7.69, Hz, 3H), L54 (m, 2H), 1.73-1.75 (m, 4H), 2.60-2.63 (m, 4H), 
2.84 (q, 7=7.65 Hz, 2H), 2.92 (m, 2H), 3.54 (s, 2H), 3.68 (s^ 3H), 6.69 
(d, 7=8.30 Hz, IH), 7.00-7.28 (m, 4H). 
CI-MS: m/e = 478 (M + 1). : 
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EXAMPLH ^1 




Methyl 3-chIoro-4-(4-(2-prGpyl-3-hydroxy-4-(l.hydroxyiiniiiopr6pyl)- 
phenyl)butyIthio)phenylaceticacid .;. ,. 

' Preparation of methyl 3-chloro-4-(4-(2-propyl-3=^hydroxy- 
4-( 1 -hydroxviminoprnp yhphen vnhutvlthio'^phftnvlacetic 
•• acid , , . 

To a solutioh of the product of Example 30 (0.021 g, 0.044 
mmol) in 0,5 mL of methanol was added 5N Na©H Soln (0.04 mL, 5 eq) 
at rt. The reaction mixture was heated initially with a heat gun to reflux 
in order to dissolve the starting material. After heating, the reaction 
mixture stirred at ambient temperature:for 1 h. The reaction mixture 
was diluted with EtOAc and O.I N HCl (5 mL). The organic layer was 
separated from the aqueous portion, and washed with O.IN HCl (5 mL) 
followed by 10 mL brine. The organic layer was dried (MgS04), 
filtered, and evaporated in vacuo to afford the title compound; TLC- 
(80:20: l-CHCl3:MeOH:NH40H). 

iH NMR (400 MHz. CD30D; ppm): 50.96 (U 7=7.42 Hz, 3H), 1.16 (t, 
7=7.65 Hz, 3H), 1.49-1.55 (mi 2H). 1:70-1.72 (m, 4H). 2.59^2.64 (m, 
4H), 2.84 (q. 7=7:65 Hz, 2H),< 2.94-2.98 (m, 2HX 3;55 (s, 2H). 6.67 (d, 
7=8.25 Hz, IH), 7.13-7.31 (m, 4H). 
ESI-MS: mJe = 464 (M + 1). 
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EXAMPLE 32 




Methyl 3-chloro-4-(3-(2-(2-propenyl)r3rhydroxy-4-propionyl^ 
propylthio)phenylacetate 

Step A: Preparation of l -brotno-3K2-(2-propenyl)-3-hydroxy-4- 

propionylphenQxv^propane > . / ^ 

2,4-dihydroxy-3-(2-propenyl)phenyl ethyl ketone (1.05 g, 
: 5,09 nimOl) was dissolved in dry methyl ethyl ketone (15 mL), 
potassium carbonate (G-75 g, 15;3 nmibl) and 13-dibromopropane (L55 
mhi 153 mmol) were added. The reaction mixture protected by 
nitrogen was stirred and refluxed overnight* pH 4 buffer solution was 
added, and the mixture was extracted with isopropyl acetate. TTie 
extracts were washed with water, and dried with sodium sulfate. The 
solvent was removed under reduced pressure; and the: residue was 
purified by chromatography (silica gel, 1/1 methylene chloride / 
hexane): to afford tiie. title compound. ; 

iH NMR( 400MHz, CDCI3): 57.64(d,lH, J= 8.95 Hz), 6.45(d, IH, J= 
9.0 Hz), 5.95^-86(ddt, IH); 5.00^.92(nmlt,^2H); 4;I7(t, 2H, J= 5.70 
Hz), 3.59(t, 2H, J= 6.35 Hz), 338(d, 2H, J= 1.51 Hz), 2.95(quart, 2H, 
J= 7.36 Hz), 2.31 (quint, 2H, J= 5.70, 6.35 Hz), 1.21(t, 3H, 3= 7.32 Hz) 

Step B: Preparation of methyl 3-chloro-4-(3-(2-(2-propenyl)-3- 
hvdroxv-4-propionylphenoxy)propvithio')phenvlacetate 
To a solution of methyl 3-chloro-4-dimethylcarbamoylthio- 
benzeneacetate (0.84 g, 2.92 mmol) and methanol (7.34 mL), was 
added 4.37M sodium methoxide (0.87 mL, 3.80 mmol). The reaction 
mixture was refluxed for 2 hr, was then allowed to cool to SO^C. 1- 
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bfomo-3-(2-(2-propenyl)-3-hydroxy-4-propionylpherioxy)propane (Step 
A; 0.8 g. 2.43 mmol) was added , and the mixture was stirred at SO^C 
for 2.5 hr. Aqueous buffer solution (pH 4) was added, and the mixture 
was extracted with isopropyl acetate. The extracts were washed with 
water, and dried with sodium sulfate. The sblvent was reinoved under 
reduced pressure, and the residue was purified by chromatography 
(silica gel, 1/1 methylene chloride / hexane) to afford the title 
compound. 

JH NMR( 400MH2, CDCI3): 8,7.62(d, IH, J= 8.95 Hz), 7.30- 
7.26(mult,2H), 7.1 l(dd,lH, J= 8.05 Hz), 6.41(d, IH. J= 8.99 Hz). 5.90- 
5.20(miilt,lH). 5.00-4..92(mult. 2H), 4.16(t, 2H, J= 5.77 Hz), 3.68(s, 
3H), 3.54(s, 2H), 3.41(d, 2H, J= 4.60 Hz), 3.12(t, 2H, J= 7.12 Hz), 
2.94(quant. 2H, J= 7.37 Hz). 2.14(quint, 2H, J= 5.77. 7.12 Hz), 1.1 l(t, 
3H, J= 7.32 Hz). 



EXAMP1.K 33 




Methyl 3-chloro-4-(3-(2-(2-propenyl)-3-hydroxy^-(l- ? 
hydroxyiminopropyl)-phenoxy)propylthio)phenylaeetate * 

' I- . . i"' •■ 

: A solution Of methyl 3-bhloroi4-(3-(2;-(2-prop6nyl)-3- 
hydroxy-4-propibnylphen6xy)propylthio)phenylacetate (Example 32; 
0,40 g, 0.865 mmol), hydroxylamine hydrochloride (0.30 g, 4.32 
minol) and sodium acetate (0.36 g, 432 mmol) in methanol (4 mL) was 
refluxed for 5 hr. The reaction mixture was then poured into pH 7 
buffer solution and extracted with isopropyl acetate. The extracts were 
washed with water, and dried with sodium sulfate. The solvent was 
removed under reduced pressure, and the residue was purified by 
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chromatography (silica, gel, 1/1 methylene chloride / hexane) to afford 
the title, compound. 

, iH NMR( 400MHz, CDC13): 5 7,1 l-7.09(mult. 3H), 7.10(dd, IH, J= 
8.06 Hz), 6.43(d, IH, J= 9.23 Hz), 6.00-5. 87(mult, IH), 5.15-4.90(mult, 

; 2H), 4.09(t, in, J= 5.58 Hz), 3,68(s, 3H), 3.54(s, 2H), 3.44(d, 2H, J= 
6.02 Hz), 3.1 l(t, 2H. J= 6.52 Hz), 2.82(quat, 2H, J= 7.29 Hz), 
2.12(quint, 2H. J= 5.58, 6.52 Hz),vL20(t, 3H, J=.7.27Hz). 



■ EXAMPLE 34 / 




3-Chloro-4-(3-(2-(2-prbpenyl)-3-hydroxy-4-(l-hydroxyiminopropyl)- 
phenoxy)propyllhio)phenylacetic acid 

A solution of methyl 3-chloro-4-(3-(2-(2-propenyl)-3- 
hydroxy-4-(l-hydroxyiminopropyl)phenoxy)propylthio)phenylacetate 
(Example 33; 20 mg, 0.04 nunol) and 1.299 M lithium hydroxide (0.06 
mL, 0.08 mmol) in methanol (1 mL) was refluxed for 1 hr. The 
reaction mixture was then taken up in pH 4 buffer solution and extracted 
with isopropyl acetote.; :The extracts were washed with water» dried 
with sodium sulfate and .concentrated under reduced pressure. to afford 
the title compound. 

iH NMR( 400MHz, CDC13): S 7.1 l-7.09(mult, 3H), 7.10(dd, IH, J= 
8.02 Hz), 6.43(d, IH. J= 9.25 Hz), 6.00-5.87(mult. IH), 5.15-4.90(mult, 
2H), 4.09(t. 2H. J= 5:56 Hz), 3.54(s, 2H), 3.44(d, 2H, J= 6.01 Hz), 
3.1:l(t, 2H, J= 6,50 Hz), 2.82(quat, 2H, J= 7.31 Hz), 2.12(quirit, 2Hv J= 
5.56, 6.50 Hz), 1.18(t, 3H. J= 7.30 Hz) 
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EXAMPLE 35 ■■ 




Methyl 3-chloro-4-(3-(2-pr6pyl-4- 
propionylphenoxy)propylthio)phenyl-acetate 

Step A: Preparation of 4-propionvl-2-propvlp hfthnl 

Using the method for preparation of 3-propyl-2,4- 
dihydroxy-propiophenone but substituting 4-hydroxypropiophenone for 
2,4-dihydroxypropiophenone, the title compound was obtained. 
iH NMR( 400MHz. CDCI3): 5 7.79(S. IH), 7.72(dd, IH), 6.83(d, IH), 
6.12(S. IH), 2.95(quart, 2H),2.6I(t, 2H), I.68(hex, 2H), 1.22(t, 3H), 
0,.98(t, 3H); .> , , > 

SI^lB; Preparation of l-bromo-3-(2-propyl-4-propionyIphenoxy)- 

■ ■•■ i propane' A. ■ ' ^■ . ; 

. Using the. method for preparation of l-bromo-3-(2-propyl- 
3-hydroxy-4-prbpionyIphenoxy)propane (Example I , Step A) but . 
substituting 4-propionyl-2-propylphenol (Step A) for 2,4-dihydroxy-3- 
propyl-propiophenonev the title^^compound was? obtained. . . .,,c 
lH,NMR( 400MHz. CDClS): 8 7:80(dd, IH), 7.77(S, IH), 6.84(d, IH), 
4il4(t. 2H), 3;60(t< 2H). 2.92(quart, 2H);:2.58(t, 2H), 2.32(hex, 2H), 
J 1.61(quint. .2H), 1.19(t, 3H), 0.92(t, 3H); 

StepC: Preparation of methyl:3-clil6ro-4r(3-(2^propyl-4- . 
propion vl- phenoxv^propvlthio^phenvlacetatR 
Using the method described in Step B of Example 1 but 

substituting l-bromo-3-(2-propyl-4-propionylphenoxy)propane for I- 

bromo-3-(2-propyI-3-hydroxy-4-propionylphenoxy)propane, the title 

compound was obtained. 
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iH NMR( 400MHz, CDGI3): 5J.80-7.75(mult, 2H), 7.29-7.24(mult, 
2H), 7.1 l(dd, IH, J= 8.1 1 Hz), 6.80(d, IH, J= 8,4 Hz), 4.13(t, 2H, J= 
5.70 Hz). 3.67(s, 3H), 3.54(s, 2H), 3.13(t, 2H, J= 7.08 Hz). 2.92(quart, 
2H, J= 7.24 Hz). 2.61 (t, 2H, 7.77 Hz), 2.18(quirit, 2H, J= 5.70, 7.08 Hz), 
1.61(hex, 2H, J= 7.40, 7.77 Hz), 1.19(t. 3H, J= 7.24 Hz). 0.92(t, 3H, J= 
7.40 Hz). 



EXAMPLE 36 




3-Chloro-4-(3-(2-propyl-4-propionylphenoxy)propylthio)phenylacetic 
acid 

Using the method described in Example 34 but substituting 
qmethyl 3-chloro-4-(3-(2hpropyl-i4-propi0nylphenpxy)propylthio)phenyl- 
acetate (Example 35) for methyl 3T(:hlora4-(3-(2-(2-propenyl)-3- 
hydH>xy4-(l-hydroxyiminopropyl)phenoxy)propylthio)phenylacetate 
(Example 33), the title compound was obtained. s ? -l 

1 H NMR( 400MHz, CDGI3): 5 7.80-7 J5(mult, 2H)i 7:30-7.24(niuIt. 
2H), 7;l;l(dd, IH, 8.U Hz), 6.80(d, IH, J= 8.44 Hz), 4vl3(t, 2Hi J= 
5.85 Hz). 3.57(s, 2H). 3.13(t, 2H, J= 7.03 Hz), 2.92(quart, 2H. J= 7.34 
Hz). 2.61(1, 2H, 7.50 Hz). 2.17(quint. 2H, J= 5.85, 7.03 Hz). 1.61 (hex. 
2H. J= 7.32, 7.50 Hz). 1.20(t, 3H, J= 7.32 Hz), 0.92(t, 3H, J= 7.32 Hz). 
MS: 438.2, 435,1 (M+l)i. 41 6.1 , 39L2,;364.1, 279:1, 241.4, 233.1(base 
peak), 2G3.lv 177.1, 147.1, 133.L 
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EXAMPLE ^1 




Methyl 3-chloro-4-(3-(2-propyl-4-(l - 
hydroxyiminopropyl)phenoxy)propyl-thio.)phehyIacetaie . . 

Using the method described in Example 33 but substituting 
methyl 3-chloro-4-(3-(2-propyl-4-pr()pionyIphenoxy)propylthio)phenyl- 
acetate (Example 35) for methyl 3-chloro-4-(3-(2-(2-propenyl)-3- 

hydroxy-4-propionylphenoxy)propylthio)phenyIacetate (Example 32), 
the title compound was obtained. 

iH NMR( 400MHz, CDCI3): 5 7.30-7.22(mult. 4H), 7.01(dd, IH, J= 
8.10 Hz), 6.67(d, IH, J= 9.15 Hz), 4.12(t, 2H, J= 5.84 Hz), 3.61(s, 3H). 
3.55(s, 2H), 3,14(t. 2H, J= 7.1 Hz), 2.83(quart, 2H. J= 7.70 Hz), 2.55(t, 
2HJ= 7.65 Hz), 2.i3(quint, 2H, J= 5.86, 7.00 Hz), 1.6&x,,2H, J= 
6.30, 7.65 Hz), 1.26(t, 3H, J= 7.65 Hz), 0.91(t, 3H, J= 6.30 Hz)! 



EXAMPLE 38 




3-Chlor6-4-(3-(2-prt)pyl-4r(l - 

hydroxyiminopropyl)phenoxy)propylthio)iE|ienylacetic acid 

Using the method described in Example 34 but substituting methyl 

3-chloro-4-(3-(2-propyl-4-(l - 

hydroxyiminopn)pyl)phenoxy)propylthio)-phenylacetate (Example 37) 
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for methyl 3-chloro-4-(3-(2-(2-propenyl)-3-hydroxy-4-(l- 
hydroxyinimopropyl)phenoxy)propyIthio)phenylacetate (Example 33), 
the title compound was obtained. 

iH NMR( 400MHz, CDCI3): 5 7.3 1-7 .23 (mult, 4H), 7.03(dd, IH, J= 
8.13 Hz), 6.69(d, IH, J= 9.15 Hz), 4.1 l(t, 2H, J= 5.87 Hz), 3.55(.s, 2H), 
3.14(t, 2H, J= 7.0 Hz), 2.81 (quart, 2H, J= 7.70 Hz), 2.55(t. 2H,J= 7.65 
Hz), 2.13(quint, 2H, J= 5.86, 7.00 Hz), 1 .68(hex, 2H, J= 6.30, 7.65 Hz), 
1 .26(t, 3H, J= 7.65 Hz), 0.9 l(t, 3H, J= 6.30 Hz). 
MS: 434.2(M+1), 432.1, 405.1,' 392l3, 391.3, 388.0, 369.2, 343.0, 
329.3, 301.3, 287.0, 279:1; 183.1 (ba.^ peak). ^ 



KCAMPLE39 




Methyi 3-chloro-4-(4-(2-pro|)yl-3-hydroxy-4-acetylphenoj;y)b 
phenylacetiEite 

Step A: Preparation of l-brprao-4-(2-propyl-3-hydroxy-4-acetyl- 

phenoxv^butaiie ^ 

To a solution of 2,4-dihydroxy-3-propylacetophenone (5.0 
g, 25.74 mmol) in 2-butanone (250 mL) was added K2CO3 (4.3 g, 30.9 
mmol) and 1,4-dibromobutane (9.8 mL^ 82.4 mmol). The reaction was 
heated to reflux until TLC analysis indicated that the reaction was 
complete. The reaction was cooled to room temperature and diluted 
with ethyl acetate washed with 2N HCl, brine, dried (MgS04), filtered 
and concentrated. Colunm chromatography (6:1 hexanesrethyl acetate) 
of the residue gave the title compound. 



StepB: Preparation of nniethyl 3-chloro-4-(4-(2-propyl-3-hydroxy- 
4- >acetylphenoxv)butvlthio>phenylacetate 
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To a solution of the 3fchloro-4-(diinethylcaibamoylthio)- 
phenylacetic acid methyl ester (200 mg, 0.69 mmpl) in anhydrous 
methanol (5.6 mL) was added sodium methbxide (0.21 mL of a 4.37 
molar solution in CH3OH). The reaction was heated to reflux until TLC 
analysis indicated the complete consumption of the starting material. To 
this rection was then added l-bromo-4-(2-propyl-3-hydroxy-4- 
acetylphenoxy)butane (329.2 mg, 1.04 mmol) in CH3OH (2x1 mL). 
The reaction was stirred at reflux for 20 minutes; cooled to room 
temperature and diluted with ethet. The mixture wais washed with 2N 
HCl, dried (MgS04), filtered and the filtrate concentrated. Column 
chromatography (4:1 hexanes:ethyl acetate) Of the residue gave the title 
compound. ' : '= ' . 

MS(CI) 465.1 (M+H) 



EXAMPLE 40 .. 




3-ailoro-4-(4-(2-propyl-3-hydr6xy-4-aGefyrpheri6xy)buty^^^ 
acetic acid. >"' ' ■ 

To a solution of methyl 3-chIoro-4-(4-(2-propyI-3- 
hydroxy-4-acetylphenoxy)butyIthio)phenylacetate (Example 39; 1 00 : 
mg) in CH30H:H20:THF (6 niL:2 raL:2 mL) was added lithium 
hydroxide (176 mg). The reaction was stirred at room temperature for 
2 hours. The reaction was then diluted with ethyl acetate and washed 
with 2N HGl, brifle, dried (MgS04), filtered and the filtrate was 

concentrated to give the title compound.' 
MS(CI) 451;2 (M+H) - 



wo 97/28115 



;PCT/US97/01689 



-76- 

EXAMPLE 41 




3-GhlQro-4T(3-(2.prppyl-3-hydrGxy-4- 

acety l)phenoxy)propylthiQphenyl-5rmethyl-( 1 H)-tetrazole 

Step A: , Preparation of 3-ehloroT4- 

(dimethylcarbamoylthio'tphenviaceto-nitrile . r ; 

Trichloroethane (30mL) was cooled to 0°C and saturated 
with ammonia (g) for approximate^ly 30 minutes. To this solution was 
added AI(CH3)3 (26.06 mL, of a 2 molar solution in toluene, 52 J 6 
mmo]). The reaction was slowly heated to 80^C for 1 hour whereupon 
3-chloro-4-(diniethylcarbamoylthio)phenylacetic acid methyl ester (6.0 
g, 20.85 mmol) in tricHlbroethane (10 mL) was added dropwise. The 
reaction was then heated to 120°C for 1.5 hours, cooled to room 
temperature and diluted with ether. The mixture was then washed with 
2N ;HClv dried (MgS04), filterd and the filtrate was concentrated. : 
Column chromatography (3:1 hexanesrethyl acetate) of the residue gave 
the title compound. 

Step B: Preparation of 3-chloror4-(3-(2^propyl-3-hydroxy-4- . 

acetvl^phen6xv)propvlthio^phehvlacetonitrile ^ 

To a: solution of 3-chloro-4-(dimethylcarbamoy Ithio)^ 
phenyl-acetonitrile (Step A; 127.8 ing, 0.50 mmol) in anhydrous 
methanol (3.0 mL) was added sodium methoxide (0.15 ihL of a 4.37 
molar solution in CH3OH, 0.65 mmol). The reaction was heated to 
reflux until TLC analysis indicated the complete consumption of the 
starting material. To this rection was then added l-bromo-3-(2-propyl- 
3-hydroxy-4-acetylphenoxy)propane (189 mg, 0.6 mmol) in CH3OH (1 
mL). The reaction was stirred at reflux for 20 minutes, cooled to room 
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temperature arid diluted with tether; The niixtuie was washed with 2N 
HCl, dried (MgS04), filtered and the filtrate concentrated. Radial 
chromatography (2 mm plates 2:1 hexanes:ethy l acetate) of the residue 
gave the title compound. ^ 

MS(CI)418.1 (M+H) , ; 

Step C: Preparation of 3-chloro-4-(3-(2-propyl-3-hydroxy^- 

acetvl-Dhenox vlpropvlthint Dhen vl-5-methvl-r 1 HVtp.trarnIp 
To solution of the nitrile prepared in Step B of this example 
Wpg. 0.22:mmol) in PMF:(^ riiL)was added NH4CI (1 15.3 mg, 
2.15 mmol) and NaN3 (140;1 mg, 2.15 liunol). The reaction was heated 
to 130?e overnight. The following morning thfe reaction was cooled to 
room temperature and diluted with CH2ei2, washed with 2N HGU H2O, 
brine, dried (MgS04), filtered and concentrated. Chromatography 
(1 0:1 GHCl3:CH30H) of the residue gave the title compound. rt 
MS (CI) 461.1 (M+H) 



EXAMPLR 42 




3-Chloro-4-(4-(2-propyl-3-hydroxy-4-aGetylphenoxy)butylthio)phenyl- 
5-methyl-(I H)-tetrazole 

Step A; Preparation of 3-chloro-4-(4-(2-propyl-3-hydroxy-4- 
acetvUDherioxv^hiifvlthm ^phenvlacefnnitrile . ' 
To a solution of 3-chlor6-4-tdin^ethylcaifbamoyltiiio)- 
phenylaceto-nitrile (Example 4 1 , Step A; 123 mg, 0.48 mmol) in 
anhydrous methanol (5.0 mL) Was added sodium methoxide (0.1^ mL of 
a 4.37 molar solution in GH3OH, 0.73 mriiol). The reaction was heated 
to refiiix until TLC analysis indicated the complete consumption of the 
starting material. To this rection was theh added the I-bromo-4-(2- 
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propyl--3-hydroxy-4-acetylphenoxy)butane (Example 39, Step A; 200 
mg, 0.61 mmol) in GH3OH (1 mL). The reaction was stirred at reflux 
for 20 minutes, cooled to room temperature and diluted with ether. The 
mixture was washed with 2N HCl, dried (MgS04), filtered and the 
filtrate concentrated. Radial chromatography (2 mm plate; 2:1 
hexanes:ethyl acetate) of the residue gave the title compound. 
MS (CI) 432.2 (M+H) ; . 

Step B: Preparation of 3-chIoro-4-(4-(2rpropyI-3rhydroxy-4- 

acetyl-phenox v^butvlthib^phehvKS^methvM 1 H Vtetra^ole 

. / r V To solution of 3-chloro-4-(4-(2-propyl-3-hydroxy-4-acetyl- 
phenoxy)butylthiQ)phenylacetonitrile (Step A; 100 mg, 0.23 mriibl) in 
• DMF (2.0mL) was added NH4CI (123.6 mg, 2.31 mmol).and NaN3 
(150.2 mgv 2.31 mmol). The reaction was heated to 130'^C overnight. 
The following morning the reaction was diluted with CH2CI2, washed 
with 2N HCl, H2O, brine, dried (MgS04), filtered and concentrated. 
Chromatography (10: 1 CHCl3:CH30H) of the residue gave the title 
compound. 

MS(C1)475.1 (M+H) 



EXAMPLE 43 




3-Chloro-4-(3-(2-propyl-3-hydroxy^ 
phenyl-5-m^thyl<lH)-tetrazole 

Step A: Preparation of 3-chlor6-4-(3-(2-propyl-3-hydroxy4-. 
prQpionylphenoxy)propylthio)phenvlacetonitrile , 
To a solution'of 3-chloro-4-(dimethylcaibamoylthio)- 

phenylacbto-iiitrile (Example 41, Step A; 470 rag, 1.84 mmol) in 
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anhydrous methanol (10.0 mL) was added sodium methoxide (0.54 mL 
of a 4.37 molar solution in CH3OH, 2.35 mmol). The reaction was 
heated to reflux iiiifil TLC analysis indicated the complete! consumption 
of the starting material. To this rection was then idded l-br6mo-3-(2- 
propy l-3-hydroxy-4-propioyl-phenoxy)propane (Exainple 1 . Step A; 
700 mg, 2.05 mmol) in CH3GH (5 mL). The reaction was stirred at 
reflux for 20 minutes, cooled to room temperature and diluted with 
ether. The mixture was washed with 2N HCl, dried (MgS04)i filtered 
and the filtrate concentrated. Column chromatography (4:1' 
hexanes:ethyl acetate) of the residue gave the title compound. 
MS (CI) 432.2 (M+H) 

SIsrBi Preparation of 3-chloro-4-(3-(2-pn)pyl-3-hydroxy-4- 

propionvl-phenox v^prnpyl thio Vhenvl-5-methvl-f 1 H^- 
tetrazole ' 

To solution of 3-chloro.4-(3-(2-propyl-3-hydroxy-4- 
propionyl-phenoxy)propylthio)phenylacetonitrile (Step A; 245 mg, 0.59 
mmol) in DMF (10.0 mL) was added NH4CI (313 mg, 5.86 mmol) and 
NaN3 (380 mg. 5.86 mmol). The reaction was heated to 1 30°C 
overnight, the following morning the reaction was diluted with 
CH2CI2. washed with 2N HCl, H2O, brine, dried (MgS04), filtered and 
concentrated. Chromatography (10:1 CHCl3:CH30H) of the residue 
gave the title compound. r 
MS (Cl) 475. i (M+k) ; 



EXAMPIJ?4i 




3.Ghloro-4-(3-(2-propyK3-hydroxy-4-(l-hydroxyiminopropyl). 
phenoxy)-:propylthio)-phenyl-5-methyl-(lH)-tetrazole 



wo 97/28115 



PCT/USI?7/01«89 



-80- 

To ai solution of 3-chlorci-4-(3-(2-propyl-3-hydroxy-4- 
propionylphenoxy)propylthio)pheny 1-5 -raethyN( lH)-tetrazole (Example 
43; 200 mg, 0.41 mmol) in GH3QH (10 mL) was added NaOAc (315 ' 
mg, 4.1 mmol) and hydroxylamine hydrochloride (284.2 mgi 4.1 ; 
mmol). The reaction was stirred at room temperature until complete as 
determined by TLC analysis. The reaction.was then diluted with ethyl 
acetate, washed with water, brine, dried. (MgS04);>filteredi and :^ 
concetrated to give flie title compound. ^ , > 
MS (CI) 490.2 (M+H) 

EXAMPLE 45 




3-Chloro-4-(4-(2-projiyI-3-hydroxy-4-propionylphenoxy)- 
butylthio)phenyl-5-methyl-(lH)-tetrazole ^ ' ' . .. 

^tep A: Prepariitioh of 3-chloro4-(4-t2-prbpyl-3-hydroxy 
propionvlphenoxv)butvlth io'>pheriytabet6hitrile 
To a solution of 3-chloro-4-(dimethylcarbaihoyithio)- 
phenylacetonitrile (Example 41, Step A; 451 mg, 1.77 nmiol) in 
anhydrous methanol (12J0 mL) was added sodium methoxide (0.52 mL 
of a 4.37 molar solution in CH3OH, 2.26 mmol). The reaction was 
heated to reflux until TLC analysis indicated the complete consiunption 
of the starting material. To this rection was then added l-bromo-4-(2- 
propyl-3-hydroxy-4rpropionyl-phenoxy)butane (prepared using the 
method described in Example 39, Step A; 700 mg, 1.97 mmol) in 
CH3OH (5 mL). The reaction was stirred at reflux for 20 minutes, 
cooled to room temperature and diluted with ettier. The mixture was 
washed with 2N HCl, dried (MgS04), filtered and the filtrate 
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concentrated. Column chromatography (4:1 hexaries:ethyl acetate) of the 
residue gave the title compound. 
MS (CI) 446.2 (M+H) 

Step B: ' Preparation of 3-chloro-4-(4-(2-propyi-3-hydroxy-4- 
DroDionvl-phenoxv^butvlthi o^phenvl-5-methvl-( 1 H V 

tetrazole , 

To solution of the nitrile prepared in Step A of this 
example (450 mg, 1.04 mmol) in DMF (10.0 niL) was added NH4CI 
(556.3 mg, 10;4 miriol) and NaNj (676.1 mg, 10.4 mmol). the 
reaction was heated to nO^C ovemight. The fbllbwing mbmihg the 
reaction was diluted with CH2CI2, washed with 2N HCl, H2O, brine, 
dried (MgS04), filtered and concentrated. Chromatography (10:1 
CHCl3:CH30H) 6f the residue gave the title compound. 
MS (CI) 489.2 (M+H) 



EXAMPLE 46 ' . ; 




3-Chloro-4-(4-(2-propyI-3-hydroxy-4-(l -hydroxyiminopropyl)- 
phenoxy)-butylthio)phenyl-5-methyl-(lH)-tetrazole ,t 

To a soludoh of 3-chiorb-4-(4-(2^^ 
propion)rIphenoxy)butylthio^)phenyl-5-methyi-(lH^^^ (Example 
45; 75 mg, 0.16 mmol) in CH3OH (3 mL) was added N^OAc (62.7 mg, 
P:81 mmol) and hydroxy lamine hydrochjori<lei56.6 mg, 0.81 mnipl). 
The reaction was stirred at room temperature untir complete as 
determined by TLC analysis. ,The reaction was then diluted with ethyl 
acetate, washed with water, brine, dried (MgS04), filtered and 
concetrated to. give the title compound. 
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. MS (CI) 506 (M+H) , 



EXAMPLE 47 




4-(3-(2^Propyl-3-hydroxy-4-acetylphenoxy)propylGxy)-phenyl-5- 
methyI-(lH)-tetrazole , ; , 

Step A: Prepzu^tipn, of 4^(3-(2-propyl-3-hydroxy-4- u ; 
acetvlphenoxyV propyloxy')phenylacetonitrile 
To a solution of the l-bromo-3-(2-prQpyl-3-hydroxy-4,r 
acetylphenoxy)propane (568 mg, 1.50 mmol) in dry 2-butanone (15.0 
mL) was added the p-hydrpxyphenylacetonitrile (200 mg, 1.80 mmol) 
and K2CO3 (250 mg, 1.^0 mmol). Ifhe reaction was heated to reflux 
for 16 hours whereupon it was diluted with ether. The mixture was 
washed with 10% HGl, brine, dried (MgS04), filtered and concentrated. 
Column chromatography (4: l. hexanerethyl acetate) of the residue gave 
the title compound. 

MS (ESI) 368.2 (M+H). »HNMR: (CDCI3; 300 MHz) 7.21 (d,2H), 6.88 
(d.2H), 3.67 (s, 2H). 

Step B: Prepajittioii of 4-(3-(2-propyl-3-hydroxy-4- ' i 

acetvlphenoxv) -propvloxvVphenvl-5-methvl-(lH)-tetrazole 
To seililtion of thie riitrile (Step A; lOO mg, 0.27 mmol) in 
DMF (8.0 mE)was 4dded NH4 mg; i'.36 hinbl) M (90 
mg, 1 .i36 miiiol). Tlie 1^ was heated to 130°C overnight. The 
following morhihg the reaction was diliiited with EtOAc, washed with 
2N HCl, H26, brihe, dried (MgSG4), filtered and concentrated. 
Chromatography (10:1 CHCl3:CH30H) of the residue gave the title 
compound. 



wo 97/28115 



~PCT/CS97y01«89 



-83- 

MS (ESI) 41 1.2 (M+H): ^HNMR: (CCIGI3; 400 MHz) 7.17 (d,2H). 6.90 
(d,2H). 4.22 (s, 2H). r 



EXAMPLE 4« 




4-(4-(2-Propyl-3-hydroxy-4-propionylphenoxy)butyloxy).phenyl-5- 
methyl-( lH)-tetrazoIe 

Step A: Preparation of 4-(4-(2-propyI-3-hydrbxy-4- ■ 

acetylphenoxv)- butvloxv'>phenvlq (;;f»^nnifrilP 

To a solution of l-broino-4-(2-prbpyl-3-Hydroxy^>- ' 
acetylphenoxy)-butane (Example 39, Step A; 250 riigi 0.76 riiinol) in 
dry 2-butarione (12.0 mL) was added the p-hydroxyphenylacetonitrile 
(84 mg, 0.63 mmol) and K2GO3 (105 mg,'0.94 mmol). The reaction 
was heated to reflux for 16 hours whereupon it was diluted with fether. 
The mixture was washed with 10% HCl, brine, dried (MgS04); filtered 
and concentrated. Golumh chromatography (4:1 hexahes:ethyraeetate) 
of the residue gav6 &e title compound'. ' <-■■ : 
MS (ESI) 382.1 (M^-H). I hNMR: (GDCI3; 400 MHz) 7.23 (dr2H), 6.89 
(d,2H). 3.69 (s. 2H). a . > 

Step B; Preparation of 4-(4^(2-propyl-3-hydr6xy-4- 

acetylphenoxv)- butvloxv^henvl-5-niethvl-f 1 HVtefrazolp. 
To solution of: the nifrile (Step A; 125 mg, 0.33 mmol) in 
DMF (8.0 mL)was added NH4CI (88 mg, 1.64 mmol) and NaNj (107 
mg, 1.64 mmol). The reaction was heated to 130*^0 overnight. The 
following morning the reaction was diluted with EtOAc. washed with 
2N HCU H2O. brine, dried (MgS04); ifiltered and concentrated. 
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. ChKpinatography:(flO,:l; CHCl3:jCH3pH) of the nesidue gave the titip 
compound. 

MS (CI) 425.2 (M+H). ^HNMR: (CDCI3; 400 MHz) 7.16 (d,2H), 6.88 
(d;2H).4.21 (s,2H). ^ , 



EXAMPLE 49 




4-(3-(2-Propyl-3-hydroxy-4-acetyIphenoxy)propylthio)phenyl-5- 
methyHlH)-tetrazolei ; . ; > ; : 

Step. A: , , , Preparation of 4-f dimethvlthiocar hamovlox v) 
phenviacetonitrile ^ 

^ Si. :K i <r.4 sM?^d solution iOfp-hydroxyphCT^ 15 
mpoO and tlucK?aibamQyl chloride (2;8^^ g^ 22y5:;inmQl) in. pyndine (35 
. mL) y^s heatejd 4Q 6()9Q for 2.5 hr., Tlie; reaction was damed, with ether 
and extisicted vyith 1 0% HCl. ? The dEtqueousipprtion swas baek extracted 
twice; with ether and the conibined ether extracts; washed three times 
with 10% HCl, brine and dried oyer MgSp4. pie. solution was 
concentrated and purified by column chromatography (SiC^2', 4:1 
hexane/EtOAc) to provide the title compound. = , 
MS (CI) 221.1 (M+H). iHNMR: (CDa3; 400 MHz) 7.34 (d,2H), 7.06 
(d,2H), 3.75 (s,m 3;-44 (s, 3H^^^ 

Step.B: r r r Preparation of. 4-(dimeth vlcarbamovlthioY 

. j^Upder ao inert- 
, carbamoyloxy)phqnyIacetomtri,le (Step A; 120 mg, 0^4 minol) was 
heated to 240C9 fQr,3 hr. The reaminged material was piirifiifcd by 
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coluran chromatography (Si02, 4:1 hexane/EtOAc) to provide the title 
compound. 

MS (CI) 221.1 (M+H). IhNMR: (CDCls; 400 MHz) 7.49 (d,2H), 7.33 
(d,2H), 3.75 (s,2H), 3.08 (s, 3H), 3.01 (s, 3H). 

Step C: Preparation of 4-(3-(2-propyI-3-hydroxy-4- 

acetvlphenoxv) -propvlthio)phenvlacetonitrile 

To a solution of 4-(dimethylcarbarnoylthio)- 
phenylacetonitrile (Step C; 132 mg, 0.60 mmol) in anhydrous methanol 
(3.0 mL) was added sodium methoxide (0.18 mL of a 4.37 molar 
solution in GH3OH, 0.78 mmol). The reaction was heated to reflux 
until TLC analysis wdiQated the complete consumption of the starting 
material. To this reactibn wa.s thieh added l-brom6-3-(2-propyl-3- 
hydroxy-4-acetylphenoxy)propane (283 mg, 0.9 mmol) in CH3OH (1 
mL). The reaction was stirred at reflux for 20 minuteis, cooled to room 
temperature and diluted with ether. The mixture was washed with 2N 
HGl. dried (MgS04), filtered andthe filtrate eonceintrated. Radial 
chromatography (2 mm plate; 2:1 hexanes:ethyl acetate) of the residue 
gave the title compound; - i V 

MS (GI) 384.2 (M+H). IhNMR: (CDGI3; 400 MHz) 7.33 (d.2H), 7:21 
(d,2H), 3.69 . 

Step D; Preparation Of 4-'(3-(2-propyl-3-hydroxy-4- 

acetvlphenoxv)- propvlthio'>pheiivl-5-methvl-f IHVtetrazole 
to solution of the hitrile (Step C; 100 mg, 6:^7 mmol) in 
DMF (8.0 mL)was added NH4CI (73 mg, 1.36 mmol) and NaN3 (90 
mg, 1.36 mmol). The reaction was heated to 130°C ovemight. The 
following morning the reaction was diluted with EtOAc, washed with 
2N HGl, H2O, brine, dried (MgS04), filtered and concentrated. 
Chromatography (10:1 GHCl3:CH30H) of the residue gave the title 
-"compound. 

MS (ESIH27.2 (M+H). IHNMR: (CDGI3: 400 MHz) 7.24 (d,2H). 7.10 
(d,2H)', 4.23. • 
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EX AMPLE 50 




H 

3-Chloro-4-(4-(2-propyl-3-hydroxy-4-propionylphenoxy)butyIthio)- 
pheny l-5-methyl-( 1 H)-tetrazGle 

Step A: Preparation of 4-(4-(2-propyl-3-hydr6xy-4- . ^ 
acetylphenoxy V buty Ithio^pheny laGetonitrile ; 
To a solution of 4Kdimethylcarbarnoylthio)- 
phenylacetonitrile (Example 49, Step B; 132 nigv0>60 mmol) in 
anhydroUvS methanol (3.0 mL) was added sodium methoxide (0.18 mL of 
a 437 molar solution in CH3OH, 0.78 mmol).. The reaction was heated 
to reflux until TLC analysis indicated the coifipte^^ 
starting materia]. To this reaction was then added l -bromo-4-T(2- ^ 
propyl-3-hydroxy-4-acetylphenoxy)butane (Example 37yStep A; 296 
; mg,.0,9 mmol) in CH3OH (1 mL). The reaction was stirred at reflux 
for 20 minutes, cooled to room temperature and diluted with ether. The 
mixture was washed with 2N HCl, dried (MgS04), filtered and the 
filtrate concentrated. Radial chromatogmphy (2 nmi plate; 2:1; 
: hexanes:ethyl acetate) of the residue gave the title- compound. 
MS (CI) 398.2 (M+H). llJNM 400 MHz) 7.33 (d,2H), 7.21 

(d,2H),3.69. 

. ' , > ,^ . . -i - ■ ' ' ' ' ' 

Step B: Preparatiwi of 4<4-(2rpropyl-3-hydroxy-4- . 

acetvlpherioxvVbutvlthio^phenvl^S-methvt-flHUetr^ole 

To solution of the nitrile (Step; A; 97 mg; 0.24 mmol) in 
DMF (8.0 mL)was added NH4CI (131 mg. 2.44 mmol) and NaN3(159 
mg, 2.44 mmol). The reaction was heated to 130°C overnight. The 
following morning the reaction was diluted with EtOAc, washed with 
2N HCl, H2O, brine, dried (MgS04), filtered and concentrated. 
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Chromatography (10:1 CHCl3:CH30H) of the residue gave the title' 
compound. 

MS (ESI) 441.1 (M+H). lHNMR; (CDCl3; 4()0 MHz) 7.23 (d,^^ 
(d.2H),4.27. - • . 1 



EXAMPLE 51 




|-QiiofO-4-(3-(2-prbpyi-3^^^ 1 -(hydroxylimino)T3- 

(pheny!)prppy,I)phenoxy)propylthio)phenylacefic acid. , 



.Stgjp A; ,, , : Preparation of methyl 3-chloror4.(3-jbrQii^pprppyIt^ 

phenvlacetate '.. ' . . " V"' ' 

To a solution of methyl 3;chlorp-4-dimethyjcarbamoyl- 
. thiophenylacetate (85 g, 0.295 mol) in methjanpl (250 ^n^^^ added 
25% NaOMe m methanol (74 mL, 0,34; inpl). The reaction was heated 
to reflux for 2 h. TLC. analysis shows resijJual starting carbamate. 
Additional NaOMe/MeOH (10 mL) was added and the mixture stirred 
an additional 3Q min at reflux. After cooling to ambient temper^mre, 
the thioiate solution was added dreipwise to a solution of 1,3- ^ 
dibromopropanie (120 mL, 1.18. mol) in methanol (250 mL). The 
rcsiiltir|g solution wais refluxeid f6r 3 liihen cooled to ambient 
temperature. After stianding overnight, ihe reaction was quenched by 
pouring into iQe water (2 L). After adjusting to pH 1 with cone. HCl 
(ca. 10 mL), the aqueous was extracted with EtOAc (2 L then 2 x 1 L). 
The cpmbinejd organics wer^ washed with water (2 x 1 L), brine (1 L), 
dri^d over arihyd. MgS04, filtered, and concentrated. T^^ 
dissolved in EtOAc/ hexane (1/9) and eluted through a plug of silica gel 
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(70-230 mesh, ca. lU packed in EtOAc/Kexane, 1/9). The fractions 
containing product were combined and evaporated to give title 
compound (48 g^ 48% yield) as an off-white solid. 
NMR (CDCI3) 6 7.25-7.32 (m, 2H), 7.15 (dd, IH, J = 8.1, 1.8 Hz), 
3.71 (s, 3H), 3.57 (s, 2H), 3.55 (t, 2H, J = 7.7 Hz), 3.10 (t, 2H, J = 7.7 
Hz), 2.18 (m,2H). 

Step B: . Preparation of 4-(3-phenylpropionyl)-2-(n- 

prppynrgsOCTQl , 

To a mixture of 2-(n-propyi)resorcinoi (7-71 g, 50 
nmioles) and 3-phfenylpropionic acid (9.0 g, 60 mmoles) was added 
trifluoro-methanesulfonic acid (20 ml). After the exotherm subsided 
and the solids dissolved, the yellow-brown solution was heated at 85^ 
for 2.5 hr. The cooled mixture was poured into a mixture of ice (200 
g) and ethyl acetate (100 ml) with vigbrous stirring. The aqiiebus phase 
was extracted twice with ethyl acetate. The combined ethyl acetate 
phases were washed with water, 10% NaHC03, water, and saturated 
NaCi solution and dried (lVigS04). Evapbratiori bf die ethyl acetaiie in 
vacuo and purification by chromatography dri silita gejl with CH2CI2 
and recrystallization from hexane-ethyl acetate (15:1) gave the title 
cdmipdund as a pale yellow solid/ 

NMR (CDCI3): 6 7.52 (d, IH, J =^ 8.1 Hz), 7.i9.7;33 (m, 5H), 6.33 (d, 
IH, J = 8.1 Hz), 5.28 (s, IH), 3.24 (t, 2H, J ^ 8.0); 3.04 (t, 2H, J = 8.0 
Hz), 2:63 (t, 2H, J = 8.0 Hz), 1,6 (m, 2H), 0.99 (t,3H, 1 = 8^^ 

Step C: Preparation of methyl 3-chloro-4-(3-(4-(3- 

phenylpropiohyl)-2-(n-propyl)-3- \ 
hvdroxvphentixv^propvnthiolpHeri^^ 
A mixture of niethyl 3-chloro-4-(;3-brbinbpropyithio)- 
phenylacetate (196 rag, 0.58 thrnoles), 4-(3-phenylpropionyl)-2-(n- 
propyl)resorcinol (165 mg, 0.58 mriioles), cesiiuh carbonate (189 mg, 
0,58 mmoles), and DMF (2.3 ml) was heated at 80^ in a nitrogen 
atmosphere for 5 hrs with magnetic stirring. The suspension was 
partitioned between ethyl acetate and dilute HCl solution. Tfee aqueous 
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. phase was extracted twice wnth ethyl acetate. vThe combined organic 
phases were washed three times with water, Once with saturated NaCI 
solution: and dried (MgSG4). Evaporsition w vac«o gave the title 
compound as an orange oil. It was used in the next reaction without 

, purification. . - ,::,,;•.;> ■;■' • 

NMR (CDCla): 5 7.60 (d, IH. J = 8.1 Hz), 7.20-7.34 (mv 7H). 7.13 (dd, 
8.1, 1.8 Hz). 6.40 (d, IH, J = 8.1 Hz), 4.15 (t, 2H, 'J = 5.7 Hz), 3.70 (s. 
3H), 3.56 .(S. 2H), 3.25 (t, 2H)i 3.14 (t, 2H), 3.05 (t, 2H)i 2.65 (t^ 2H), 
2.17 (m, 2H), 1.53 (ra. 2H), 0.93 (t, 3H).. : - ; . - ; 

Stgp P; i Preparation of methyl 3-chloro-4-(3-(4-(3-(phenyl)-i - 

. hydroxy liminopropyl)i2-(n-pr6pyl)-3^^hydrcjxyphen6xy)- 
oropynthio't phenvlacetate . ^ : i. ■^■■■l. > 

A mixture of methyl 3-chloro-4-(3-(4-(3-phenyIph)pionyl)- 
2-(n-propyl)-3-hydroxyphenoxy)propyI)thio)phenylacetate (328 mg, 
0.58 mmoles), hydroxylainine hydrochloride (202 mg, 2.9 mmoles), 
anhydrous sodium acetate (238 mg, 2.9 mmoles) and ethanol (4 ml) was 
heated under reflux in a, nitrogen atmosphere with ma^etic stirring for 
2 hr. The mixture was partitioned between ethyl acetate and water. 
The aqueous phase was extracted twice with ethyl acetate. The 
combined ethyl acetate phases were washed with water, 10% NaHC03 
solution, and saturated NaCl solution, and dried (MgS04). Evaporation 
in vacua and purification. by chromatography, (silica gel,: 4:i hjexane- 
ethyl acetate) gave the title compound as a colorless solid.- . ' 
NMR (CDC13): 5 7.21-7.34 (m, 8H), 7.14 (dd. IH. J = 8.1. 1.8 Hz), 
6.44 (d, lH,a = 8.9 Hz), 4.11 (t.2H. J= 5.7Hz)^3^6^ (s, 3H). 3.55 (s, 
2H), 3.14 (t, 2H, J- 7.2 Hz), 3.12 (m. 2H)i 2;90 (m, 2H). 2.67 (dd, 2H, 
J = 7.7, 7.2 Hz), 2.15 (m, 2H), L56 (m, 2H), 0.94 (t, 3H,:J = 7.7 Hz). 

SJ^lEi • Preparation of 3-.QWoro-4-(3-(4-(3 -(phenyl)- 1 -hydroxyl- 

iminoprQpyl)-2-,(nrprQpyl)-3-hydroxyphenoxy)propyI)- 
• thio)phenv lacetic acid - : ; ■- 

A solution of methyl 3-chloro-4-(3r(4-(3-(phenyl)-l - 
hydroxyliminopropyl)r2-(n-propyl)-3-hydroxyphenoxy)propyl)thi6)- 
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phenylacetate (205 mg, 037 mmdl^^^^ M, 1.1 1 ml, 

1;1 1 ramoles), and methanol (11 ml) was kept at room temperature for 
16 hn It was heated under reflux for 15min, and most of the methanol 
was removed m vacuo. The residue was suspended in water and 
acidified with dilute HCL The suspension was extracted three times with 
ethyl acetate, The combined extracts were washed with water and 
saturated brine £uid dried (MgS04). The solid residue after evaporation 
of the solvent in vacuo w^as triturated with CH2Gl2i filtered and dried to 
give the title compound as ah off-white solid, mp 1 53-1540. 
NMR (CDC13 plus 1 drop of CD3OD): 6 7.19-7.34 (m, 8H), 7.13 (dd, 
IH, J = 8il, 1.8 Hz), 6.43 (d, IH, J = 8.9 Hz), 4;10 (tr2H, J = 5.7 Hz), 
3.54 (s, 2H)i 3^.15 (t^ 2H, J =7.2.Hz), 3;11 (m- 2H)^i2.90 (m, 2H), 2.66 
(dd, 2H, J = 7.7, 7.2 Hz), 2.15 (m, 2H), l;55.(fli, 2H), 0.95 (t, 3H, J = 

7.7. Hz)., .y^; , ^ ^ . : ; ■ V 

V E?CAMPLE32 




Methyl 3-chloro^4^(4^pheribxy-2-ipropylph6ti^^ ' 
phenylacetsite ' '' ■ ' ■ ^ ; ..^^-^-j^: . :^ 

Step A: Preparation of 3-chl6ro-4-acetamidophenylacetic acid 

Acetic anhydride (152 mL^ 1.6 moles) was added dropwise 
to a rapidly stirring mixture of 4^aniinophenylacetic acid (195 grams, 
L3 moles) in acetic acid (6(X) mL) and water (250 mL) at room 
temperature. After a slight exothenhv the dark browfi solutiorl was 
stirred for one hour at^ room teroperatiire. The solution was diluted 
with ethanol (500 mL) and water (250 mL), and a suspension of 
Calcium hypochlorite (340 grams, 2.3 moles) in water (1 L plus 500mL 
rinse) was added portionwise; The temperature rose to 5(PC and the 
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mixture was stirred for 16 hours at room temperature. The mixture 
was poured into ice-water (8 L) and extracted with ethyl acetate (3x 
2L); The combined extracts were washed with saturated brine, dried 
over magnesium sulfate and concentrated in vacuo to a small volume. 
Hexane was added and the resulting precipitate filtered, washed with 
hexane and dried to give the title compound( 180. grams) as a brown 
solid ' 

NMR (CDC13 +10% CD30D): 52:12 (s. 3H); 3.45 (s. 2H); 7.10 (dd. 
2H)); 8.02 (dd, I H). > 

Step B : Preparation of metiiy I 3-chloro-4'-aminophenylacetate-HCI 

A solution of 3^Ghloro-4-afcetamido- * 
phenylacetic acid (180 grams, 0.79 moles) in methanol (2 L), was 
treated with concentrated HCl (200 mL) and the resulting solution 
refluxed for 6 hours and then stirred at room temperature for 16 hours. 
The mixture was concentrated in vacuo to about one-half its volume and 
ether (4 L) was added. The resulting precipitate was filtered, washed 
with ether and dried to give the title compound (173 grams) as a tan 
solid NMR, (CD3OD): 5 3:70 (s.- 2H); 3.^3 (s, 3H); 7.35 (d. IH); 7.43 
(d; lH); 7.56 (s. IH). 

Step C: ; Preparation of methyl 3f chl6ro-4-(3 brbmoprbpylamino)- 
Dhenvlacet ate . , . ■. . 

Magnesium oxide (10 grams, 250 nunoles). was 
added to a solution of i;3-dibromopit)pane (139 grams, 70mL, 70df 
mmoles) in dimethylacetamide (150 mL). A solution of methyl 3- 
chloro-4-aminophenylacetate HCI (23.6 grams, 100 mmoles) in 
dimethylacetmide (200 mL) was added dropwise over 30 minutes and 
the mixnire stirred at 8OOC for,6 hour?. The cooled mixture was 
partitioned with methylene chloride and water. The aqueous phase was 
extracted with methylene choride and the combined organic phases 
washed with brines dried over magnesium sulfate and concentrated in 
vacuo to an oil: The crade product was chromatographed on a silica gel 
column eluting witti hexane:ethyl acetate (9:1). The product was furtiier 
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purified by a second silica gel chromatography in methylene 
chloride:hexane (2:3) to give the title compound as an oil. NMR, 
(CPC13): 6 2. 15 (qnt, 2H); 3.35 (q, 2H); 3.47 (s,2H); 3.49 (t; 2H); 3.67 
(s, 3H); 6.63 (d, lH); J.03(dd, lH); 7.17 (d,^^^^^^^^ : 

Step.D: Preparation of l-phenoxv-(4-propenyloxy^benzene 

A solution of 4-phenoxy phenol (2.0 grams) was treated 
with ally] bromide (L2 mL) and potassium carbonate (1.5 granis)V The 
mixture was stirred over night at 60^. The reaction was partitioned 
between methylene chloride and water. The organic was washed once 
with water and dried over sodium sulfate. The organic layer was ; 
filtered and concentrated to an oil which was chromatographed over 
silica^gel to afford- the title compound. ^ 
NMR| (CDC13) 5 7.10 (m, 9H, ), 6.07 (mv lH), 5.40 (dd, IH, J = 17.4, 
. 3i2«z), 4.52 (dd, 2H,J = 3.8, 1.3^H^ r - 

StepE: ^Preparation of 2-propvl-4-phenoxv phenoK 

. A solution of l ^phenoxy-(4-propenyloxy)benzene (0^9^ 
^ grandis) in ortho-dichlordbenzene 8 niL) was refluxed for 22 hours; 
Mixture was cooled to room temperature and was chromatographed 
over silica gel to afford the intermediate which was hydrogenated over 
10%,Pd/C catalyst (90 rag) in ethyl acetate for 18 hours. The reaction 
was filtered through Celite and all yolatiles were removed to afford the 
title compound. ^ 

NMR (GDC13) 6 7.15 (m, 8H), 2.53 (t, 2H J=7.4 Hz), 1.60 (m, 2H), 
0.94(t,3H,J=7.3H2)./ 

: Step F: Preparation of 3-chloro-4-(4-phenoxy-2rpropylphenoxy)- 

propylamino^phenvlacetate -"-^'^ — - — = — — 

A solution of methyl 3-chlpro>4-(3- 
bromopropylamino)phenylacetate<4.55grams, 14.19 mmoles) and 2- 
propyl-4-phenoxy phenol(0.95grams, 14.19 mmoles) in 2-butanone (50 
mL) was treated with potassium carbonate (2.35 grams, 1 7.0 mmoles). 
The mixture was refluxed for 8 hours, stirred at room temperature for 
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16 hours and filtered. Evaporation in vacuo followed by flash 
chromatography on silica gel in hexanerethyl acetate (9:1) afforded the 
title compound as a white solid. NMR, (CD3OD): 5 7.27(m, IH), 7.18 
(s, IH), 7.03 (m, 2H), 6.92 (d. 2H), 6.91 (s, IH), 6.80 (q,2H), 6.65(d, 
2H). 4.04 (t. 2H), 3.72(s. 3H), 3.50 (s, 2H). 3.42 (m, 2H). 2.59 (t, 2H), 
2.14 (m, 2H), 1.60 (m, 2H), 0.91 (t, 3H). 

EXAMPLE 53 




3-^Ghloro-4^(4-phehoxv-2-propvlp henoxvV-pmDvlamino'>phenvlacetic 

acid ".': .I;, . - t? 

To a solution of methyl 3-Ghlor6-4'-(4- pHenoxy-2- 
propylphenoxy>propylaminp)phenyIacetate (4.67 graihs, lOinmotes) in 
methanol (90 mL) was added^a sdlutibn of lithium hydroxide (IM, 
20mL, 20 mmoles), and the resulting mixtiire stiiifed at 6OOG for 15 
hours. The solution was evaporated m Wt«o and the residiie diluted 
with Water and ethyl acetate. The pH was brought to 5.0' with IM 
hydrochloric acid and organic phase separated. The aqueous phase was 
extracted 3 times with ethyl acetate and the combined organic extracts 
dried over magnesium sulfate and evaporated in vacuo to give the title 
compound, as an oil.> . 

NMR. (CDGI3) 5 7.27(m, IH), 7.18 (s, lH), 7:03<m, 2H). 6.92 (d. 2H), 
6.91 (s. IH), 6.80<q;2W). :6:65(d. 2H). 4.04 (t, 2H), 3;50 (s. 2H); 3.42 
(m. 2H), 2.59 (t, 2H), 2.14 (in, 2H); 1.60 (mi 2H)v 0.91 (t. 3H). 
ESWVlS:ni/e=454(M+l) . ^ 



\ 
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3-chloro-4-(3-(2-propyl-3-hydroxy-4-( 1 -hydroxy liminopropyl)) 
phenoxy)propylthio phenyl acetic acid 

Preparation of l-f2.4-dihvdroxv^phenvl-i-pentanone 
A 0°C suspension of fesorcinol (2.028 grams) in dry 1,2- 
dichloroethane (25 mL) was treated with aluminuin chloride (2.701 
grams). The suspension was vigonisly stirred for 15 minutes. A 
solution of valeryl chloride (3.41, n^.) in l»2-dichIoroethfme was 
added dropwise. The mixture was allowed to stir and graduallyf warm 
to 25°C over 6 hours. The mixture was slowly added to a stirred 
mixture of w.ater and methylene, ehloride. The organic was dried over 
magnesium sulfate, filtered and conGentrated to a solid. Silica gel 
chromatography afforded the title compound. 
N]^R (CpCla) 5 12.90 (s, IH), 7.63 ,(d, IH, J = 9.0 Hz), 6.58 (ybs. 
IH), 6.39 (d overlapping with dd, 2H), 2.86 (t, 2H,iJ = .7.3 Hz). 1.72 
(hex, 2H, J = 7.3 Hz), 0.m(t, 3H, J = 7.1 Hz). 



Preparation of l-f2-hvdroxv-4-f3-propenvloxv)phenvM-Dentanone 

A solution of l-(2,4-dihydroxy)phenyl-l-pentanone (3.059 
grams) in 2-butanone (35 mL) was treated with allyl bromide (1.43 mL) 
and potassium carbonate (2.394 grams). The mixture was refluxed for 
4 hours. The reaction was partitioned between isopropyl acetate and pH 
4 buffer. The organic was washed once with water and dried over 
magnesium sulfate. The organic was filtered and concentrated to an oil 
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which was chromatographed over silica gel to afford the title 
compound. 

NMR (CDCI3) 5 7.62 (d, 1 H. J = 9.6 Hz). 8.42 (dd. IH, J = 9.b; 1 .8 
Hz), 6.40 <d, IH, J = 1.8 Hz), 6.00 (mult, IH). 5:40 (dd. IH, J = 15.7, 
1.3 Hz). 5.30 (dd, IH. J =1 1.9. l.f Hz)r4.52 (dd, 2H. J = 3.8. 1 .3i Hz), 
2.86 (t, 2H. J = 7.3 Hz). 1.72 (hex, 2H. J = 7.3 Hz). b.99'(t, 3H. J = 7.1 

Preparation of \ -(2,4-dihvdroxv-3.f3-pr nDenvi^^phenvl.l -pentanone 
A solution of l-(2-hydroxy-4-(3-propenyioxy)phenyl-l- 
pentanone (2.59 grams) in ortho-dichlorobenzene (25 mL) was refluxed 
for 23 hours. The solvent was removed by distillation in vacuo md the 
semi-soiid digested in rcfluxing cy61dhe,xSn6-0{) lii^^^ The inixtUre was 
cooled to 25°C and filtered toMdrd the Wirc^^ 
NMR (CDC13) 5 13.22 (s. IH), 7.58 (d. IH, J = 8:9 Hz). 6.38 (d, IH. J 
= 8.9 Hz). 5.98 (mult. IH). 5.62 (bs. IH). 5.18 (dd. IH. J = 16.0. 1.3 
Hz), 5.12 (dd, IH. J = 1 1.5. 1.3 Hz), 3:49 (dd, 2H. J = 4.0. 1 .3 Hz). 2.88 
(t. 2H, J = 7.2 Hz), 1.72 (hex. 2H, 1 = 7.2 Hz), 0.99 (t 3H. J = iHz). 

: ; Prebaratioh of 1 -(2.4-di hvdroxv-3-propvl^henvl- 1 - 
pentanone 

A solution of l-(2,4-dihydroxy-3-p-pro^^^ 
pentanone (1.855 grams) in eithyl acetate (20 mL) was hydrogenated (21 
P?») over 10% Pd/C catalyst (0.17 grams) for 2 hours. The reaction was 
filtered through Celite and all volatiles were removed to afford the ^tle 
compound. 

NMR (CDCI3) 5 13.20 (s, IH). 7.60 (d, IH. J = 9.0 Hz). 6.36 (d. IH. J 
= 9.0 Hz). 2.95 (bt. 2H. J = 7.6 Hz). 2:84 (t. 2H.:j = 7.2 Hz). 1.72 (hex, 
2H, J = 7.3 Hz), 0.96 (t. 3H. J = 7.1 Hz). 

l-(^hYdroxv-3-pronvl-4-("3-bromn\p iyip yl6xv>p^ 

A solution of I -(2.4-dihyd[roxy-3-pr6i)y l)phehy 1^ 1 - 
pentanone (2.368 gniirik) in 2-butandne (25 mL). was treated with 1.3- 
dibromopropane (3.99 mL) and potassium carbonate (4 155 grams)* 
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The mixture was refluxed for 4 hours. The reaction mixture was 
partitioned between isopropyl acetate and pH 4 buffer. The organic was 
washed orice with water, then dried over magnesium sulfate. The 
organic was filtered and evaporated to an oil which was / 
Ichromatographed over silica gel with hexane/rhethylene chloride (2:1) 
to afford the title compound 

NMR (CDC13) d 7.60 (d, IH, J = 8.9 Hz), 6.41 (d, IH, J = 9,0 Hz); 
4.15 (t, 2H, J = 5.8 Hz), 3.60 (t, 2H, J = 6.4 Hz), 2.83 (t, 2H, J = 7.6 
Hz),Z60(bt,2H;i = ?.5^ ^ 

3-chlofo-4«(3-f2-propvl-3-hvdroxv-4'fi-oxo^^^^^ 
propylthio phenyl acetic acid methyl ester ; r 

A soluiidn of 3-chb 
acetic aciid inethyl ester (0.6^8 grams) in dry methanol (6 mL) was 
treated with a solution of sodiuiri methoxide in methanol (25 wt%; 0.691 
mL). The solution was refluxed for 2 hours. LC analysis shpvsfed the 
disappearance of the carbamate. The solution was allowed to cool to 
50°C. 1 -(2-hydroxy-3-propyl-4-(3-bronio)propylpxy)phenyl- 1 - 
pentah6;ie (0.691 grkms) wais added aind the solutiori stirred for 1 hour. 
Hie reaction was partitioned between isopropyl acetate and pH 4 buffer. 
The d%anic was washed price more with pH 4 buffer, then water. The 
oirg^ic was dried over in^i^^gnesium su filtered and concentrated to 
ail oil. The oil Was chroma!tograhphed over silica gel to afford the title 
compound. 

NMR (CDC13) d 7.60 (d, IH, J = 8.9,Hz), 7.12 (dd, IHJ = sS; i;9 
Hz); 6.39 (d, IH, J = 9.0'Hz), 4^12 (t; 2H, J = 5.7 Hz), 3.69 (s^H), 3.13 
(t, 2H, J = 7.7 Hz), 2.87 (t, 2H, J = 7. i Hz), 2.60 (bt, 2H, J = 7.4 Hz). 

3-chloro-4-(3-(2-propyl-3*hydrox y-4-( 1 -hydroxylimino- 
pentvn^henoxy^ propylthio ph&iiyl acetic acid methyl ester 

A solution of L-786,353 (0.308 grams) in dry methanol (4 
mL) was treated with hydfoxylaniine hydrochloride (0.218 grains). 
Anhydrous sodium acetate (0.257 grams) was added and the mixture 
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refluxed for 8 hours. The reaction mixture was partitioned between 
isopropyl acetate and pH 7 buffer* The organic! phase was washed once 
with, water and dried over magnesiuih sulfate, filtered and evaporated to 
an oil; The title compound was recovered by chromatography over 
siiica.gel. 

NMR (CDC13) d 7.11 (dd, 1H,J = 8.1. 1.9 Hz), 6.41 (d, 1H, J = 9.0 
Hz), 4.1 1 (t, 2H, J = 5.8 Hz), 3.70 (s, 3H), 3.1 1 (t, 2H. J = 7.4 Hz), 2.80 
(bl.2H,J = 7.8Hz),2.65(bt.2H,J=:7.7Hz). 

3-chloro-4-f 342.propvU 3^hvdroxvr4-( 1 ^hvdroxvliminopropvin 
phenoxv^ropvlthid phe nyl acetic acid 

A solution of L-786,355 (0.208 grams).in methanol (4 mL) 
was treated with a solution of lithium hydroxide in water (1:032 M; 
0.500 mL). The reaction was refluxed 1 hour. The reaction niixture 
was partitioned between isopropyl acetate and 0.1 N HCl. The organic 
was dried over magnesium sulfate, filtered and concentrated to a solid. 
The solid was dissolved in methylene chloride (0.5 liiL) and heated to 
reflux. Cyclohexahe (1.50 mL) was added dropwise. The solution was 
coofed to O^C, and the rbsultaht solid isolated by filtration (0. 1 71 
grams). ...;>■;. 

NI^ (CDCI3) d 7.14 (dd. IH, J = 8.0. L9 Hz). 6.38 (d. IH. J = 9.0 
Hz). 4.10 (t. 2H, j :i 5:8 Hz), 3:58 (s. 2H). 3.16 (t. 2H. J = 7.5 Hz); 2.81 
(bt, 2H. J = 7.8 Hz). 2.65 (bt. 2H. J = 7.7 Hz). 



EXAMPLF 55 

O 




4-(2-(4-benzyl-2-propylphenoxy)propylthio)-3-chlorophenylacetic acid 
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Step lA 

A solution of 3-chloro-4-dimethylcarbam6ylthiopheny 
acetic acid methyl ester (10.028 grams; 34;848 ramol) in dry MeOH 
(90 mL) was treated with a solution of sodium methdxide (4.37 M; 
1 1.16 mL; 48.788 mmol). The reaction was refluxed for 2 hours. The 
reaction mixture was cooled to 20*^ C and transferred to a dropping 
funheL The dropping funnel was placed atop a flask containing a 
solution of dibromopropane (14.15 mL; 139.392 mmol) in dry MeOH 
(50 mL). The contents of the dropping funnel were added to the flask 
dropwise, and the solution stirred for 2 hours. The reaction mixture 
was parti ticfned between isopropyl acete^ and pH: 4 buffer. The layers 
were separated and the organic washed oiice with water. The, organic 
was dried over magnesium sulfate, filtered and concentrated. Silica gel 
chromatography afforded 3-chloro-4-(3-bromopropyi)thiophenyl acetic 
acid methyl ester. 

JStepI.' / . ^ 

Coiiunercially availablis^ 2-:prppylphenol ( L5 g, LO.Eq, 11 
nimpl) and benzoic acid (1.62 g, 1.2 Eq, 13 nmipl ) were dissolved in 
trifluorpmethanesulfonic acid ( 5.5 ml ) at RT. The mixture was heated 
at 85 C for 2 Hrs, The reaction mixture was poured into ice and EtOAc. 
The aqueous phase was extracted with E1:OAg and the EtOAc extracts 
washed wifli sat'd aq NaHCOs, followed by sat'd aq NaCL The EtOAc 
extracts were dried over MgS04 and reduced /. vac. .The crude material 
was crystallized from Hexanes : EtOAc (6:1) with cooling, 2.4 g 90% 
(Characteristic NMR Resonances; lH NMR400MHz(CDCl3); 7.78-7.8 ( 
2 overlapping d, 2H), 7.72 (d, IH, J=2Hz), 7.62 (m, 2H), 7.5 (m, 2H), 
6.86 (d, IH, J=:8.4 Hz), 2.67 (t, 2H, J=7.6 Hz), 1:69 (sext, 2H, J=7.5 
Hz), l.a2(t,3H,J=74Hz). 

Step 2 

The phenol ( 53 rag, 1.03 Eq, 0.221 mmol) was dissolved 
in DMF (0.4 ml) with the bromide ( 72.6 pig, l.OEq, 0.215 mmol ) and 
CSCO3 ( 74 mg, 1.06 Eq, 0.227 nmiol ). The suspension was stirred 16 
Hrs at RT. The mixture was poured into 0.2 H HCl and EtOAc. The 
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aqueous phase was extraqfed with EtOAc and the EtOAc extracts washed 
with sat'd aq NaCl. The extracts were dried over Na2S04 and reduced /. 
vac. The product was purified by eJution from a silica gel column (4 g 
E. Merck 40-63 m ) with 97 : 3 Toluene : EtOAc. The ester is obtained 
as a glass. , 

Characteristic NMR Resonances; NMR 400MHz (CDCI3); 7.74 (m, 
2H), 7.65 (m, 2H), 7:53 (m. IH), 7.46 (t, fine splitting, 2H, J= ~6Hz), 
7.29 (m, 2H), 7.12 (dd, IH, J= 8.1, 1.8 Hz), 6.84 (d, IH, J=8.4 Hz), 
4.16 (t, 2H, J=5.7 Hz). 3.68 (s, 3H), 3.55 (s. 3H), 3.15 (t, 2H, J=7.2 Hz), 
2.62 (ddii2H; J unresolved), 2.18 (pent, 2H, J=6.2 Hz), 1.60 (sext, 2H, 
JS7.6 Hz), 0.93 (t, 3H, J=7.4 Hz). 

Step 3 : 

The ester ( 34.5 mg. 1.0 Eq, 0.069.mmbl ) was dissolved in 
approximately 0.5 ml 2 : 1 dioxane : HjO: L5 M Aqueous LiOH ( 72^1, 
2 N, 2 Eq) was added dropwise at RT and the mixture stirred 3 Hrs. 
The reaction mixnire was diluted irito 0 2 N HCl and EtOAc. Tlie" 
aqueous phase was extracted with EtOAc and the EtOAc extracts washed 
with sat'd aq NaCl. The extracts were dried over Na2S04 and iidueed /. 
vac. The erode acid was purified by elution from an E. Merck 40-63 m 
!R?-8 column with 70 : 30 CH3GN : HjO containing 0J% TFA. Material 
was lyophilized.. „ „. a i:, 

Characteristic -NMR Resonances; \ H-NMR? 40OMHz.(GDCl3); 7.74; (m, 
2H), 7.62 (m, 2H), 7.54 (m, IH). 7.45 (t. 2H, J=7.5 Hz), 7.28 (m, 2H), 
7:09 (dd, IH). 6.79 (d, IH. J=8.4 Hz), 4.15 (t. 2H. J=5.8 Hz), 3.55 (s, 
2H); 3.16(t,:2H, J=7.0 Hz), 2.59 (dd. 2H, J=7.5, 7.9- Hz), 2.18 (pent, 
r2H), 1.59 (sext, 2H, J=7.6). 0.92 (t, 3H, J=7.4). 
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EX AMPLE 56 




Metfiyl 3-chlorp-4-(3-(2-propylT3-hydroxy-4-( 1 -oxoperityl)phenoxy)- 
propyO-phenylacetate 

Step A: Preparation of l-(2,4-dihydroxy-3-propyl)phenyl-l- ; 

pentanone . , r 

The title compound was prepared according to the naethod 

described in Example 3, Step A- , • 

NMR (CDCI3) 5 7,62 (d, IH, J =: 9.a Hz),,,6.55;(ybs, 1H), ^39 (d; 
.oyeriapping with dd, 2H), 2.88 (t^ 2H, J = 7.3 Hz), 1^72 (hex. 2Hv J = 

7a Hz), 0.98 (t, 3H, J = 7vKH2^. 

i Step B: Preparation Qf 1 w(2-hydroxy-4-(3-propenyloxy)phenyl- 1 - 

pentanone . : ^■■'■ yi'-r ■ 

The title compound was prepared according to the rhethod described in 
Example 3, Step B v 
NMR (CDCI3) 5 7,63 (d, IH, J = 9-Q Hz), 6.40 (dd, IH; J =i9.0, LS 
Hz), 6.40 (d, IH, J = 1.8 Hz), 6.00 (m, IH), 5.40 (dd, IH, J == 15.8, 1.3 
Hz), 5.30 (dd, IH, J = 11.9, 1.3 Hz), 4.52 (dd, 2H, J = 3.8,vl.3:HzX 2.89 
(t, 2H, J = 7.3 Hz), 1.72 (hex, 2H, J = 7.3 Hz)i 0.99 (t, 3H, J = 7.1 Hz). 

StepC: Preparation of l-(2,4-dihydroxy-3-propyl)phenyl-l- 

pentanone 

The title compound was prepared according to the method 

described in Example 3, Step C & D. 

NMR (CDCI3) 5 7.53 (d, IH, J = 9.0 Hz), 6.36 (d, IH, J = 9.0 Hz), 
2.87 (t, 2H, J = 7.3 Hz), 2.61 (t, 2H, J = 7.5 Hz). 
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Step D: Preparation of l-bromo-3-(2-propyl-3^hydroxy^-(l- 
oxopentyl V phenoxy^propane ^ ; [,.■ ... 

A solution of 3-propyl-2,4-dihydroxypentophenone:(25'.545 
grams) in 2-butanone (300 mL) was treated with 1,3-dibromopropane 
(48.79 mL) and potassium carbonate (50.859 grams). The mixture? was 
refluxed for 4 hours. The reaction mixture was partitioned between 
isopropyl acetate and pH 4 buffer. The organic was washed once with 
water, then dried over magnesium sulfate. The organic was filtered and 
evaporated tb im oil which was chromatographed over silica gel with 
hexane/methylene chloride (2:1) to afford the title compound. : - 
NMR (CDC13) 5 7.62 (d, IH. J = 8.8 Hz), 6.43 (dv 1H,J = 8.8 Hz). 
4.16 (t, 2H, J = 5.8 Hz), 3.60 (t, 2H, J = 6.4 Hz). 2.94 (quart, 2H, J = 
7.3 Hz). 2.61 (t, 2H, J = 7.5 H£). . .v 

Step E; Preparation of methyl 3-chloro-4-(3-(2-propyl-3-hydroxy- 
4-(l-oxopentvn-phennxv Vpropvn-phenvlacetate 
A solution of methyl 3-chloro-4-hydroxyphenyIacetate (105 
mg) in dry DMF (4.0 mL) and potassium carbonate (78 mg) were 
sHrred for 0.5 hr at 60''C. l-Bromo-3-(2-propyl-3-hydroxy-4-(l- 
oxopentyl) phenoxy)propane (160 mg) was added and stirred at 60° 
overnight. The reaction was partitioned between ethyl acetate and water. 
The organic layer was dried over sodium sulfate, filtered; and s 
concentrated to an oil. The oil was applied to a silica gel plate and 
eluted with hexane/ethyl acetate (2:1). Isolated a band at rf=0.5 to Mord 
the title compound. - ■ 

NMR (CD3OD) 5 7.60 (d. IH, J =?9.6 Hz). 7127 (d, IH. J = 2.1, Hz), 
7.10 (dd, 1H,J = 8.5, 2.2 Hz), 6.87 (d, IH, 14=8.4 Hz), 6 vt6 (d, 1H.J = 
9.0 Hz). 4.25 (t. 2H, J = 5.9 Hz). 4.20 (t. 2H. J = 5.9 Hz). 3.67 (s, 3H). 
3.52 (s, 2H.), 2.88 (t, 2H. J = 7.6 Hz). 
ESI-MS: ni/e = 477(M+l) 

3-Chlor6^-r3-f2-t>ronVl-3-hvdrhyY-4-f |-oxopenfvn.p hftnnYy ) 
. propvloxv^nhenvl-aceric arid ; 
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A solution of methyl 3-chloro-4-(3-(2-propyl-3-hydroxy- 
4-(l-oxopentyl)phenoxy)- propyl)-?phenylacetate (0.113 grams) in 
, methanol (1,5 mL) was treated with a solution of lithium hydroxide in 
water (l.Gl M; 0362 mL); The reaction was stirred at room 
temperature overnight. The reaction mixture was partitioned between 
ethyl acetate and O.IN HGl. The organic layer was dried over sodium 
sulfate, filtered and concentrated to an oil. 

iNMR ^DG13) d 7.59 (d, IH, J = 8^8 Hz), /7.28 (d, IH. J = 1 .9 Hz), 
;;7.10 (dd, IH. J:= &5, L8 Hz),.6.88^d, 1«, J = 8.5 Hz)- 6.46 (d, IH; J = 
9.1. Hz), 4.25 (t, 2H;J = 6.0Hz), 4.20 (t, 2H; J = 6.0 Hz)p3.55 (s, 2H,), 
2.88(t,aH>l = 7j6Hz). - V ; i . . 

ESI-MS^:to^^:463(M+1)^ • - \ ^ 

EXAMPLE 57 




:4-(3r(4-(N'hydrQxyiminobenzoyl)-2-propylphenoxy)prdpylthio)^^^^^^^ 
chlorophenylacetic acid ; ; ^ r 

The ester prepared in Example 55, Step Z above was 
converted to the oxime according, to the general procedure of Example 
10. Heating under^ reflux was contin^^ed for 16 Hrs. The mixture was 
cooled and reduced i. vac. The residue was taken up in EtOAc and H2O. 
The aqueous phase was extracted with EtOAc and the EtOAc extracts 
washed with sat'd aq NaCL The EtOAc extracts were dried over 
MgS04 and reduced /. vac. The product was purified by elution from a 
silica gel column (4 g E. Merck 40-63 \i ) with 60 : 3] : 3 toluene : t 
hexanes : EtOAc. The ester is obtained -as a glass. , 
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Characteristic NMR Respnahqes; Ih^NMR 400MHz (CDCI3); Product 
is a mixture of oxime isomers; approx. 55 : 45. Where 'minor* or 
'raajorVisomer is not indicated, proton count is the ihdicated number for 
both minor and major, isomer. 

7.47-7.1 1 (overlapping ar()matic multiplets. 9H), 6.86 (d, IH minor 
isomer, J=8.5 Hz), 6.71 (d, IH major isomer. J=8.6 Hz), 4.13 (t, 2H 
minor isomer, J=5.7 Hz), 4.07 (t, 2H major isomer, J=5.8 Hz), 3.685 (s, 
3H minor isomer), 3.68 (s, 3H major isomer)V 3.553 (s. 2H minor 
isomer), 3.546 (s, 3H major isomer), 3.14 ( 2 overlapping t, 2H), 2.59 
(dd, 2H minor isomer), 2.55 (dd, 2H major isomer), 2.15 (overlapping 
m, 2H), 1.57 (overlapping m. 2H), 0.91 (t, 3H unassignable to major or 
mmor, J=73 Hz), 0.89 (t, 3H unassignable to<major or minor J=7 4 
Hz)^ ■■• -i. - ■' = ■'. . .'.. V 

Step 2 

The ester ( 11.4 mg, IHO Eq, 0.022 mmol ) was cleavedwith LiOH aq ( 
25 ^I, 2 N, 2 Eq ) as for. Example 55, Step 3. The product is a mixture 
of oxime isomers. .: > \ < . >. 

Characteristic NMR Resonances; 1h NMR 400MHz (CDCI3); Product 
is a mixture of oxime isomers; approx. 55 : 45. Where 'minor' or 
•major' isomer is not indicated, proton count is the indicated number for 
both,minor and major isomer;' . .. . - 
7.42-7.08 (overlapping aromatic multiplets. 9H>, 6.81 (d, IH major 
isomer, J=8.5 Hz). 6.68 (d,^ IH minor isomer, J=8.6 Hz). 4.05-4 12: 
(Overlapping m, 2H)i 3;69 (s; 3H), 3.56 (s, 2H), 3.14/3.12 ( 2 
overlapping t. 2H, J=7.2 Hz for both), 2.57/2.52 (2 overlapping dd, 2H 
J-~7.4. ~7;7 Hz for each). 2.14 (overiappirig m, 2H), 1 .55 (overlapping 
m. 2H), 0.888 (t, 3H unassignable to major or minor, J=7.4 Hz), 0.875 
(t, 3H unassignable to major or minor, J=7.4 Hz). 

MS ESI GH3(3^ / NH4CO2 aq. M+1 498.3. 
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EX AMPLE 58 




4_(3^(4*benzoyI-3Thydroxy-2-prGpylphen6xy)propylthio)-3-' 
• chloirbphenylacetic acid .. 



,. - Step;!:.'- . , ■ W-^^ '' ■ - 

Commercially available 4-allyloxy-2Thydroxybenzophehone-(5 g) was 
rearranged as in Example 3 Step C. The product was isolated by ; 
dilution of the reaction mixture with 5 volumes hexanes to give a 
crystalline product as fine needles. 

.Characteristic NMR Resonances; NMR40©MHz (CDCI3); 7.62-7.59 
.(ni, 2H), 7.56.7.52 (m, 2H), 7.49-7.44 (m, 2H), 7.40 (d, IH, J=8.9 Hz), 
6.34 (d, IH, J=8.8 Hz), 6.02 (ddt, IH, J=17.21, 10.1, 6.2 Hz), 5.72 (s, 
IH, phenol OH), 5.14-5.24 (m, 2H), 3.53 (d with fine splitting, 2H, 

• -Step 2? ■ - : ^ ' ^ ,f. : . ■ ■ ' 

2,4-dihydroxy-3-(2-propenyl)benzophenone (3 g) was hydrogenated as 
in Example 3 Step D. The product was purified by crystallization from 
methanoi/water. The product is obtained as small yellow plates. 
Characteristic NMR Resonances; 1h NMR 400MHz (CDCI3); 7.61-7.59 
(m, 2H), 7.55-7.51 (m, IH), 7.48-7.44 (m. 2H), 7.33 (d, IH, J=8;8 Hz), 
6.29 (d, IH. J=8i8 Hz), 5.51 (s, IH, phenol OH). 2.66 (dd, 2H, J=7.6, 

: 9.3 Hz)i 1.61 (sext, 2H. J=7J Hz), 0.99 (t, 3H, J=7.3 Hi). 

Step 3 

The phenol (102.6 mg, 1.0 Eq, 0.4 inmol) and the indicated 
bromide (169 mg, 1.2 Eq, 0.5 mmol) were coupled with CsC03 (135 
mg, 1.05 Eq, 0.42 mmol) as for the procedure reported for Example 
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55, Step 2.' The product was.purified by elution from a silica gel 
column (10 gvE. Mercfc 40-63 \i ) with toluene : hexanes : EtOAc 40 : 57 

Characteristie NMR Resonances; NMR 400MHz (GDCI3); 7.62-7.59 
(m, 2H), 7.54 (m; IH); 7.47 (m, 2H)v 7.40 (d, IH, J=9i0 Hz), .7.30 (d, 
IH, J=L9 Hz), 7.26 (d; IH, J=8.1 Hz), 7.12 (dd, IH), 6.36 (d, IH, J=9 
Hz), 4.15 (t,i2H, J=5.7 Hz), 3.68 (s, 3H>, 3.55 (s, 2H), 3.14 (t, 2H, J=7.1 
Hz), 2.68 (dd, 2H),:2.16 (pent, 2H), L56 (sext, 2H); 0.95 (t, 3H, J=7.4 
•■Hz). . ' ■ ■ :c : ^• 



Theicster .( 36,2 mgv l.Q Eq, Omi mmQl;) was cleavedwith LiOH aq 

(100 ^l, 1 .5 M, 2 Eq ) as for Example 55, Step 3. 
V Caiaracteristic NMR Resonances; ^H NMR 400MHz (CDCI3); 7.62-7.59 

(m,~2H), 7.54.7.52 (m, -lH), 7.48-7.44 (m, 2H), 7.40 (d, IH, J=9 Hz), 

7.30(d, IH. J=1.8 Hz), 7.26 (d, IH, J=8.1 Hz), 7.12 (dd, IH, J=8.1,!l.8 

Hz); 6.37 (d, 1H, J=:9 Hz), 4.15 (t, 2H, J.=5.8 Hz), 3.58 (.s, 2H), 3.14 (t, 
• :2H, J=7. 1 Hz), 2.67 (dd, ,2H, J=8;9, 7.5 Hz). 2.1 6 (sext, 2H. J=7.5,Hz), 

0.95(ti3H,J=7.3Hz). •: v 

MS ESI GH3GN / NH4CO2 aq. M+l;499 .1. 



3-chloro-4-(3-((l,2-benzisoxazol-3-yl)r2-propylphenoxy) 
propylthio)phenylacetic acid 

Step A: Preparation of 4-hvdroxv-5- propvl-2'-fluorobenzophennne 
A O^C suspension of 2-lluorobenzoyl chloride (1 .3 mL, 
1 1,03 mmol) in 15 mL of 1,2-dichloroethane wa.s treated \yith 
aluminum chloride (1.0 g, 7.35 nrniol). The suspension was vigorously 



Step 3 



EXAMPLE,59 . 



N— O 




W6 97/28115 



PCT/US97/01689 



' 106- 

stirred for 15 minutes. A solution of 2^propylphenol (1.0 g, 7.35 
mmol) in 5 mL of 1 ,2-dichloroethane was added dropwise; The 
mixture was allowed to stir and gradually warm to 25^C over 6 hours. 
The mixture was slowly added to a stirred mixture of water and : 
methylene chloridei The organic phase was dried over magnesium 
sulfate, filtered and concentrated to a solid. The crude residue was 
punfied via flash chromatography on'silica gel (15% ethyl 
? acetateyhexane elueiit) to afforded the title compound. ^ > X ^ 
'NMR (CDC13, ppm) 5 0.93 (t, 3H), 1.65 (m, 2H), 2.14 (t, 2H), 5.29 (s, 
IH), 7.08-7.36 (m, 2H), 7.46-7.78 (m, 3H), 7.84 (s, IH), 8.12 (td, IH) 

Step B: Preparation of 4-hydroxv-5-propyl-2*-fluoroberizbphen6ne 

A solution of 4-hydroxy-5~propy 1-2 *-fluorobenzo^^^ 
(Step A; 1.35 g, 5.23 mmol) in 15 mL of pyridine was treated witir 
' hydroxylamine hydrochloride ( 1 .82 g, 26. 1 5 mmol). The mixture was 
refliixed for 24 hours, cooled aiid the pyridine removed in vacuo. The 
liesidiie was taken up in ethyl acetate and washed with IN hydrochloric 
acid, water, brine, dried over MgS04, filtered iarid concentrated in 
vacuo.The crude residue was purified via flash chromatography oii* 
silica gel (20 % ethyl acetate/hexane eluent) to yield the title compound. 
'NMR (CDC13, ppm) 5 0.96 (t, 3H), 1.22 (m, 2H), 1.56 (t, 2H), 6.82 (d, 
IH), 7.13-7.57 (m, 7H) 
ESI:MSiii/e = 259(M+l) 

Step C:Preparation pf 4-(1.2-benzjsoxazol-3-yl)-2-propylphen9l 

Sodium hydride (60%; 160 mg, 4.0 mmol) was taken up in 
7 mL of dimethylformamide (DMF) and 7 mL of benzene. 4-hydroxy- 
5-propyl-2*-fluoroben2ophenone oxime (Step B; 517 mg, 2.0 mmol) 
was added in 3 mL of DMF and 3 mL of bem^ne and the reatctibn 
stirred at 50 "^C for 2 hours. After cooling, the reaction was quenched 
with saturated aqueous ammonium chloride and extracted with ethyl 
acetate. The organic phase was washed with water, brine, dried 
(MgS04), filtered aiid concentrated in vacuo. The crude residue was 
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purified by flash chromatography on silica gel, (10% ethyl 
acetate/hexane eluent) to afford the title compound. 
'NMR (CDCI3. ppm) 8 1.02 (t,* 3H).'K71 (m, 2H), 2.69 (t, 2H). 5.54 
(broad s, IH). 6.95 (d. IH. J 8 Hz), 7.48 (td, IH), 7.91 (dd, IH, J = 

8 Hz, I Hz) 

ESI:MSm/e = 239(M+l) 

Step D: Preparation of methvl-3-chloro-4-fl.(fl.2-benzisoxazol-3-vlV2- 
propvlphenoxv^proDvlthio^phenvlacetate 

A solution of potassium carbonate (31 mg, 0.222 mmol) 
and 4-(l,2-benzisoxazol-3-yl)-2-propylphenoJ (Step, C; 39 mg, 0.163 
mmol) in 1 mL dimethylfomiamide (DMF) at 60 °C was stirred for 30 
minutes. Methyl-3-chloro-4-(3Tbrompprppyltlup)phenylaGetate:, 
(example 51, step A; 50 mg, 0.148 nimol) was added in ImL RIMF and 
the reaction stirred 18 hours at 60 X. The reaction was cooled, diluted 
with ethyl acetate and washed with water, brine, dried over MgS04, 
filtered and concentrated in vacuo. The crude residue vvas purified via 
flash chromatography on silica gel (15% ethyl acetate/hexane). tp afford 
,-. the. title compound. 

'NMR (CpCl3,,ppm) 5 1 ,02 (t, 3H), 1 .72 (m, 2H), 2.24 (m, 2H), 2.75 
.. (t. 2H), 3.21 (t. 2H), 3.58.(s, 2H);3.70 (s, 3H), 4.21 (t,.2H), 6.95 (d, 
: IH,J,= 8Hz),7.49,(td.lH),7.91 (dd, :lH.J;-8Hz, r^^^ 
ESI;MS in/e = 511(M+l) , . . v > v 

Step E; Preparation of 3-chloro-4-f3-r(l ?-hPnr^oxa7nU3.vn.?.- . 
Propvlphenoxv^propvlt hiolphenvlacetic acid 

Using the method of Example 2, and substituting methyl-3- 
chloro-4-(3-((l ,2-benzisoxazol-3-yl)-2- . 
propylphenoxy)propyIthio)phenylacetate XStep D) as the starring 
material, flie, title compound wa.s pbtained. 

'NMR (CPC13, ppm) 5 0.99(t, 3H). L68 (m. 2H), 2,21 (m- 2H). 2 68 
(t, 2H),3J9.(t. 2H). 348 (s, 2H), 4.17 (t, 2H). 6.95 (d, 2H, J ^ 8.Hz), 
7.13 (dd, IH), 7.27-7.42 (m, 3H), 7.55-7.65 (m, 2H), 7.71-7.79 (m. 
2H), 7.92 (dd, IH, J = 8 Hz, 1 Hz) 
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ESI:MSffl/fe = 497(M+l) ^ ^^^ m ^ ; 

EX AMPLE 60 : 




3-chIorG-4-(3-((U2«benzisoxazol'^3-y 

butyioxy)phenylacefic^cid : ^ ^ r-M , ^ 

Step A: Preparation of meihyl-3-chl6ro-4-r3-^^^^^^ 
propv Iphenox y)bWtvloxy)pheri Vlafeetafe 

The title compound was prepared usin^^ 
described in example 59; step D, but substituting methyl-3-chlor6-4-(4- 
bf6m6butyloxy)phenylacetate for methyl-3-cK16r6-4^(3- ^ 
br6mopropylthio)phenyl acetate (methyl-3-chloro-4-r(4- 
bromobutyloxy)phenylacetate was obtained by the folloviTng procedure: 
a solution of methyl 3-chloro-4-hydroxy]phenyiacetate and 1^4^ 
dibfbmobiitane (0.021 g, 0,044 mmol) in ^0:5 mL of methanol was added 
5N NaOH sbln (0.04 mL, 5 eq) at rtl' TTie reaction mixturdVas heated 
initially with a heat gun to reflux in order td dissolve the- starting ' 
materiaL After heating, the reaction mixture stirred at ambient 
temperature for 1 h. The readtionmixture was diluted with EtO Ac and 
O.IN HCl (5 mL). The organic layer was separated^ from the aqueous 
portion, and washed with 0,1 N HCl (5 mL) followed by 10 mL brine. 
The organic layer was dried (MgS04), filtered, and evaporated in vacuo 
to afford the title compound^ This coriipduhd was taken forward 
without further purification, the title cdnlpouhd was obtained. ^ 
'NMR (CDClBv Pptn) 50.99 (t, 3H), 1.68 (ni, 2H), 2.69 (t, 2H), 2.02- 
2.15 (bbad t, 4H), 3.54 (s, 2tt), 3.69> (s, 3H), 4.04^.19 (broad q, 4H), 
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6.88 (d. lH,J = 8 Hz), 7:0 (d, IH, J = 8Hz), 7.H (dd. IH, J = 8 Hz, 1 
Hz), 7.30-7.41 (m, 2H), 7.54-7.65 (m, 3H), 7.75 (s. IH), 7.93 (dd, IH, J 
= 8Hz, 1 Hz) i 

Step B: Preparation of 3-chloro-4-n-((t.2-benzisoxazol-3-vn-7.- 
propylphenoxvtbutvlox v)phenvlacetiGariH 

Using the method of Example 2 and substituting methyl-3- 
chloro-4-(3-(( 1 ,2-benzisoxazbl-3-y l)-2-prbpylphenoxy)butyloxy)- 
phenylacetate (Step A) as the starting material jithe title compound was 
obtained. . -u. - . ; 

'NMR.(CDC13. ppm) 6 0.98 (t; 3H), L68 (m, 2H), 2.0-2.15 (broad t. 
4H), 2.68 (t. 2H), 3.57 (s, 2H), 4.08-4.20 (broad q, 4H), 6.89 (d. IH. J = 
8 Hz), 7.00 (d, IH, J = 8 Hz), 7.12 (dd, IH, J'= 8 Hz, 1 Hz), 7.27-7.42 
(m, 2H), 7.53-7.67 (m, 2H). 7.75 (s, iH), 7.94 (ddi IH, J'='8 Hz, 1 Hz) 
ESI:MSm/e=495(M+l) : • 



3-(4-(4-benzoyl-2-propyiphenoxy)butyIoxy)phenyl acetic acid 

Stepl:.' - 

Methyr3rhydroxyphenylacetate was obtained from die 
Fischer esterification of Ifae commercially available 3- 
hydroxyphenylacetic acid in methanol. The 3-hydroxyphenylacetic acid 
(25g) was dissolved iii^ melhanol (100 ml) with approximately 0.4 ml 
H2S04Conc. The mixture was heated 16 Hrs under reflux. The mixture 
was cooled and reduced /. vac. The residue was taken up in ethyl acetate 
and washed with sat'd aq NaHCOj, followed by sat'd aq NaCl. The 
EtOAc extracts Were dried over MgS04 and reduced /. vac. The ester 
was used without further purification. 



Example 61 



HO 
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Characteristic NMR Resonances; iH NMR 400MHz (CDCI3); 7.15 (t, 
IH, J=7.7 Hz), 6.80 (t. IH, J=8.1 Hz). 6.75 (brd s, IH), 6.72 (dd, IH, 
J=2.6, 8.1 Hz), 3.68 (s, 3H). 3.56 (s, 2H). 

Step 2 

Methyl S-hydroxyphenylapetatevprepaied in Example 61 step 1 ( 4.0 g, 
1 Eq, 0.024 mol ) was dissolved in DMF ( 30 ml ) with 1,4- 
dibromobutane ( 14:4 ml, ^ Eq, 0.121 mol ) and CsCO^ ( 8.3 g, 1.05 
Eqi 0i025 mpl ,). The suspension was stirred 1.5 Hrs at RT. The 
mixture was poured into 0.2 N HCl and EtOAc. The aqueous phase was 
. extracted with EtOAc and the ElOAc extracts washed three times with 
water, fpliowed by sat'd aq NaCl. The extracts were dried over MgS04 
and: reduced i. vac. The product was purified by elution from a silica 
gel ;column (15Q g E. Merck 40-63 n ) with 9 : 1 Hexaries : EtOAc. The 
bromide is obtained as an oil. 

Characteristic NMR Resonances; iH NMR 400MHz (CDCI3); 7.21 (t, 
IH, J=7.9 Hz). 6.86-6.76 (m, 3H), 3.97 (t, 2H, J=6.0 Hz), 3.67 (s, 3H). 
3.58 (s, 2H), 3.47 (t, 2H, J==6.6 Hz), 2.02-2.09 (complex m, 2H), 1.89- 
1.96 (complex m, 2H). 

MS CI NH, M+NH/ =3 1 8 / 320. MW = 300 / 302 ( Bromine Isotopes). 
Step 3 

The 4-hydroxy-3-propylbenzophenone described in Example 55 Step 1 
(38 mg„ I.OEq, 0.16 mmol ) and the 3-(4-bromobut-l^oxy)phenylacetate 
from Example 61 Step ( 54 mg, 1.0 Eq, 0.17 mmol) were coupled with 
CsCOa (50 mg, 1.0 Eq, 0.15 mmol) as for the procedure reported for 
Exampie)55, Step 2. The product was puriHed by elution from a silica 
gel column (3 g-E. .Merck 40-63 ji ). with toluene : hexaiies EtOAc 60 : 
35^:5.-. -- ■ ^ 

: Characteristic NMR Resonances; iH NMR 400MHz (CDCI3); 7.74 (m, 
2H). 7.66 (m, 2H), 7.54 (m, IH), 7.45 (t, 2H, X =7.5 Hz)>7.21 (t. IH, J 
= 7.8 Hz), 6.83 (m, 4H), 4.09 (t, 2H, J = 5.9 Hz), 4.05 (t, 2H, J = 5.7 
Hz). 3.67 (s, 3H)..3.58 (Si 2H), 2.61 (dd, 2H, J unresolved), 2.00 (m, 
4H). 1.60 (sext. 2H. J = 7.5 Hz), 0.92 (t, 3H, J = 7.5 Hz). 
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MS ESI M+ 1 = 461.4. MW :i 460.2. 

Step 4 

The ester of Example 61 step 3 ( 54.3 mg, 1.0 Eq, 0.1 18 mmol ) was 
cleavedwith LiOH aq ( 150 nl, 1-5 N, 2 Eq ) as f6r Example 55, Step 3. 
Characteristic NMR Resonances; ^ H NMR 400MHz (CDCI3); 7.75 (m, 
2H), 7.67. (m.i2H), 7.54 (m, IH), 7.47 (t, 2H,' J = 7.6 Hz & fine 
splitting.),(^.25' (m, IH). 6.8-6.9 (m, 4H). 4.13 (t, 2H, J = 5.2 Hz), 4.05 
(t, 2H, J = 5.8 Hz). 3.62 (2. 2H), 2.62 (dd, 2H, J unresolved). 2.02- (m, 
4H), 1.6t (^xt, 2Hi J = 7.5 Hz)v 
MS ESI M+T.=H47;3. MW^^=^^^^ . 



Example 62, L 

O 




3-chIoro-4-(3-(4-fluoi^benzdyI-2-pr6pylphenoxy)propyIthio)pheii 
'acetic acid ' ' '■■ ■ ■ 

StepJ ■ - . ' •. ^ 3;--. ■' ■ . 

Cbiiimercially available 4-fluoro-4'-hydroxybenzophenone ( 2 g, 1.0 
Eq; 9.3 mmol ) was combined with allyl bromide (1.6 ml.'2.0 Eq;5l8.5 
mmol ) in methanol ( 20 ml ) with K2CO3 ( 2.6 ^, 2.0 Eq, 1 8.5 mriiol ). 
The mixture was heated under reflux for 24 Hrs. The mixture was 
cooled to RT, reduced /. vac. and dissolved in EtOAc and 0.25 M aq 
K2CO3. The mixture was extracted with EtOAc, the extracts washed 
with NK,€1 aq sat- and dried over NajSO*. The EtOAc solution was 
reduced to an oil L vat. The product wais purified by recrystallization 
from methanol ( 50 ml ). - ; 

Characteristic NMR Resonances; NMR 400MHz (Ct)Cl3); 7J8 
(collapsed ABq, 4H),. 7. 13 (t^ 2H, J =i 8.8 Hz plus fine splitting), 6.06 (d. 
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2H, J = 9 Hz plus fine splitting), 6:05 (m, IH). 5.41 (dq, IH, J = 17.3, 
1.6 Hz), 5.31 (dq, IH, J = 16.5, 1.6 Hz), 4.60 (dt, 2H, J = 5.3, 1 .5 Hz). 

. .Step 2 . ■ - r^ .. 

The 4-fluoro-4'-allyloxybenzopheiione of E^jLample 62 step 1 ( 1.4 g, 5.5 

: liimol ) was reairahged as iii Example 3 Step C. i The mixture was 
heated.' undei: reflux, for 40 Hfs. . The product was purified by eliition 
frdtn: a silica gel colunrn (B;,Merck 40-63 m ) with hexaihes : EtOAc 80 : 

, 20. • ' ; : ' 

Characteristic NMR Resonances; 1 H NMR 400MHz (GDCI3); 7.77 (dd, 
2H, J = 8.8, 5.5 Hz plus fine splitting ), 7.64 (d, IH, 2.2 Hz), 7.58 (dd, 
IH, J = 8.3, 2.2 Hz), 7.13 (t, 2H, 8.8 Hz plus fine splitting), 6.86 (d, IH, 
J = 8.3 Hz), 5.99 (m. IH), 5.65 (s. IH), 5.17 (m, 2H), 3.45 (brd d, 2H, J 
= 6.4 Hz). 

Step 3 

The 3-aUyl-4-fluoro-4*-hydroxybenzophenohe of Example 62 Step 2 ( 
33.4 mg, 0.13 mmol ) was reduced in EtOAc ( 6 ml ) as for Example 3 
Step D. The product was purified by elution from a silica gel column 
(E. Merck 40-.63 ^ ) wth hexanes : EtOAc 80 : 20. 
Characteristic NMR Resonances; ^H NMR 400MHz (CDCI3); ); 7.79 
(dd, 2H, J = 8.8, 5.5 Hz plus fine splitting.), 7.64 (d, IH, 2.1 H^), 7.56 
(dd. IH, J = 8,3, 2.2 Hz), 7.15 (t, 2H, 8.7 Hz plus fine splitting), 6.82 
(d, IH, J = 8-3 Hz), 5.52, (s, IH), 2.63 (t, 2H, J = 7.4 Hz),: 1 .66 (sext, 
,2H,J = 7.5:Hz),0.98,(t,3H,J= ■ 
MS ESI M+I == 259.1 . MW =258. 1 . 

Step 4 

The 4-fluoro-4Vhydrpxy-3!-propylbenzophenone of Example 62 Step 3 
(25.5 mg, 1.0 Eq, 0.099 mmol ) and the bromide from Example 51 step 
A ( 35 mg, 1.05 Eq, 0.105 mmol) were coupled with GsCQs (33.7 mg, 
1.05 Eq, 0.105 mmol) as for the procedure reported for Example 55, 
Step 2. The product was purified by elution from a silica gel column (2 
g E. Merck 40-63 n ) with toluene : hexanes : EtOAc 60 : 35 : 5. 
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Characteristic NMR Resonances; 1h NMR 400NfHz (CDGlS); 7:78 (dd, 
2H, J = 8.8, 5.5 Hz plus fine splitting), 7.62 (nii 2Hi 7.26 (ih;^'2H),'=7.13 
(iii, 3H), 6.84 (d, IH, J = 8.4 Hz), 4.16 (t, 2H. J = 5.8 Hz), 3:68 (s', 3H), 
3.55 (s, 2H), 3.15 (t, 2H, J = 7.3 Hz), 2.62 (dd, 2H, J unresolved), 2.18 
(pent, 2H, J = 7.1 Hz), L60 (sext, 2H, J =7.5 Hz). 0.93 (t, 3H, J = 7.3 
Hz). • 

MS ESI M+1 =515.3. MW = 514.1. . ' 

Step 5 

The ester of Example 62 Step 4 ( 3 1 mg, 1 .0 Eq, 0.06 mmol ) whs 
cleavedwith LiOH aq ( 90 til, 1.5 N, 2 Eq ) as for Example 55i SteJ 3. 
Characteristic NMR Resonances; iH NMR 4G0MHz (CDCI3);: 7.79 (m, 
2H), 7.58 (m, 2H), 7.28 (m, 2H); 7.13 (t. 2H, J = 8.8 Hz). 7.08 (dd; IH. 
J = 8.0, 2.0 Hz), 6.79 (d, IH, J = 8.4 Hz). 4.15 (t, 2H, J = 5.7 Hz), 3.55 
(s, 2H). 3.16 (tv 2H. J = 7.0 Hz), 2.60 (dd, 2H, J unresolved); 2:1 8'(^)ent, 
2H, J = 6.0 Hz), 1.60 (sext, 2H, J = 7:5 Hz). 0:93 (t, 3H, J = 7.4 Hz). 
MS ESI M4-1 =501.2. MW = 500.I. ' • - 



Example 63 




3-chloro4-(3-(4-phenyl-2-propylpheri6xy)propyithio)phenyl kttit acid 
Step 1 ' •■ f ■. ^ 

Commercially available 4-hydroxybipiienyl ( 2.0 g, 1.0 EqV 0.012 iiiol ) 
and allyl bromide ( 1 ml, 1.0 Eq. 0.012 mol ) were combined in DMF ( 
5 ml ) with K2CO3 ( 3.27 g. 2.0 Eq. 0.024 mol ). The mixture wds 
stirred 2 1/2 Hrs at RT. The mixture was diluted with EtOAc and H2O. 
extracted with EtOAc, the extracts washed with NH4CI aq sat'd, and 
dried over MgS04. The EtOAc solution was reduced to an oil i. vac 
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The product was purified by elution from a silica gel column (97 g E. 
Merck 40-63 ^ ) .with hexanes :, EtO Ac 95 : 5,^ 
Characteristic NMR Resonances- NMR 400MHz (CDGI3);; 7,52 (m, 
4H, 2 doublets with fine splitting), 7.39 (t, 2H, J = 7.4 Hz), 7.28 (m, 
IH), 6.97 (d, 2H, J =:8.9Hz plus fine splitting), 6.05 (m. I H), 5.42 (dq, 
IH, J = 17.3, 1.7 Hz), 5.29 (dq, IH, J = 10.5. 1.4 Hz), 4.57 (dt, 2H, J = 
5.3. 1.6 Hz). ^ < 

MS EI M+ 210.1 MW = 210.1. 

Step! f , 

The 4-allylGxybiphenyl of Example 63 Step 1 ( 2.2 g, OM mol ) was 
rearranged as in example 3 Step G. The mixture 'was heated under 
reflux for 40 Hrs. The product was purified by elution from a silica gel 
column ( 80 g E. Merck 40-63; ) with hexaiies : EtOAc jSO : 20. 
Characteristic, NMR Resonances.; 1 H NMR 400MHz (CDCl3);f 7.52 (m, 
2H), 7.39 (t. 2H, J = 7.4 Hz). 7.35 (m, 2H). 7.29 (m, IH), 6.86 (d, IH, J 
= 8.1 Hz), 6.04 (m, IH), 5.18 (m, 2H)i 4.94 (s, IH), 3.46?(d; 2H* J = 5.7 
Hz). 

MS EI M+ = 210.1- MW rt 210;1. 
Step 3 

The 3-allyl-4-hydroxybiphenyl of Example 63 Step 2 ( 869 mg, 4.1 
mmol ) was reduced in EtOAc ( 40 ml ) as for Example 3 Step D. 
The product was used in step 4 without purification. 
Characteristic NMR Resonances; 1H NMR 400MHz (CDCI3); ); 7.52 
(m, 2H), 7.39 (t, 2H, J = 7.4 Hz), 7.34 (d, 2H, J = 2,3 Hz), 7.29 ^(m. 
2H), 6;81 (d, IH, J = 8.2 Hz), 4.68 (s, IH), 2.63 (dd, 2H, J unresolved), 
1 .67 (sext, 2H, J = 7.6 Hz), 0.99 (t, 3H. J = 7.3 Hz). 
MSGI,NH3M+ = 212,l.= MW-;mi. .a . 

Step 4 . ■ . , , ■: 

TTie 4-hydroxy-3-propylbiphenyl described in Example 63 Step 3 ;( 232 
mg, 1.0 Eq, 1.1 mmol ) and the bromide from Example 51 step A ( 380 
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mg,' 1:0 Eq, 1.1 mmol) were coupled with CsGOj ( 377>ing, 1.05 Eq, 
1.15 mmol) as^r the procedure reported for Example 55; St6p 2. 
The product was purified by elution from a silica gel coluinn (21 g E. 
Merck 40-63 ji ) with toluene : hexanes EtOAc 60 : 35 : 5. 
Characteristic NMR Resonances; NMR 400MHz (CDGI3); 7.53 (m, 
2H), 7.39 (t, 2H, J = 7.5 Hz), 7.36 (m;2H), 7.29'Xm, 3H), 7.1 1 (dd, IH), 
6.86 (d, IH, J = 9.1 Hz). 4.12 (t, 2H. J = 5.7 Hz), 3.68 (s, 3H), 3.55 (s, 
2H), 3.16 (t, 2H, J = 7:1 Hz), 2.64 (dd, 2H, J unresolved). 2.17 (m, 2H), 
1 .64 (sext, 2H. J = 7.5 Hz); 0:95 (t, 3H, J = 7.3 Hz). 

■■ ■ ■ ■■ ■; ■•.-i '■ ■ ! ■ .■:!. ..T ■•i' 

Step 5 

The ester of Example 63 Step 4 ( 272 nig, 1.0 Eq, 0.58 mmol ) was 
cleavedwith LiOH aq ( 800 ^il, 1.5 2 Eq ) as for Example 55, Step 3. 
Characteristic NMR Resonances; ^ H NMR 400MHz (CDCI3); ); 7-55 
(m, 2H), 7.41 (t, 2H, J = 7.3 Hz). 7.38 (m, 2H)v7.29 (m, 3H)i 7.14 (dd, 
IH. J = 7s2,<2.0 Hz), 6.88 (d, IH, J = 9.1 Hz), 4.13 (t. 2H. J = 5.8 Hz), 
3.60 (s. 2H), 3.18 (ti 2H, J = 7.4 Hz), 2.66 (dd, 2H, J = 8.9,7:4 Hz), 
2.19 (pent, 2H, J = 5.8 Hz), 1.65 (sext, 2H, J = 7.6 Hz), 0.97 (t, 3H, J = 
7.4 Hz). . : , 

MS EI M+ = 454.1. MW = 454.1. . 



Exaniple 64 

O 




3-chloro-4-(3-(N-ethyl-N-(4-acetyl-3-hydroxy-2-propylphenyl)- 
amino)propyltfaio)phenyl acetic acid 

step'i "■ 

Commercially available N-ethyl-4-amino-2-hydroxy-3- 
propylacetophenone ( 120 mg, 1.0 Eq, 0.54 mmol ) was alkylated with 
the bromide prepared in Example 51 Step A ( 189 mg, 1.05 Eq, 0.56 



wo 97/28115 



PCt/U|597/01689 



- 1 16 - 

. mmol ) in N-methylpyrroHdin-2-one ( 0.6 ml ) with MgO (22 mg, 1.0 
Eq, 0.5 mmQi) as for Example 66 Step 1 below. The mixture was 
heated at 80 C fpr 72 Hrs. The product was purified by elution from a 
reversed phese RP-8, col (10 g E. Merck 40-63 n ) with 65 : ;35 GH,CN : 
HjO 0,1 % TFA;?The TFA-sah of the ester is obtained as a glass. - 
Characteristic NMR Resonances; NMR 400MHzi(CD3OP); 7*77 
(brd, IH), 7.29 (d, IHi J = 1,8 Hz). 7.16 (d, IH, J = 8.2 Hz), 7.09 (m, 
IH), 6;88 (brd, IH), 3.68 (s, 3H), 3.59 (s, 2H). 3.43 (brd, IH), 3.30 
(brd, IH), 2.96 (t, 2H, J = 7.0 Hz), 2;64 (mi;2H), 2.62 (s, 3H), 1.75 
(brd, 2H), 1.55 (m, 2H), 1.06 (t, 3H, J = 7.1 Hz), 0,97 (t, 3H, J = 7.4 
Hz). 

MS ESI M+1 =478>3. ;MW = 477.2. , 

:^Step.2..!,f .V ; .ih ■ i. i :V. - : - . 

; The ester of Example 64 Step 1 ( 23 mg, 1.0 EqiiO.Q48 mmol > was 
cleavedwith; LiOH aq ( 100; ^il, 1.5 3 Eq ) as for Example 55, Step 3. 
Characteristic NMR Resonances; lH NMR4Q0MHz XeD3QD); 
(brd, 1 H), 7.3 1 (d, IH, J = 1 .9 Hz), 7. 1 8 (ds IH; J = 8.0 Hz)r7. 10 (m, 
IH), 6.90 (brd, IH), 3.55 (s, 2H), 3.47 (brd, IH), 3.33 (brd, IH), 2.96 
(t, 2H, J = 6.8 Hz), 2.65 (m. 2H), 2.61 (s, 3H>, 1.75 (brd, 2H); - 1.55 (m, 
2H), 1.06 (t, 3H. J = 7.1 Hz), 0,97 (t, 3H, J = 7.3 Hz). 
MS ESI M+1 = 464.1. MW = 463.1. 



Example 65 




3-chloro-4-(3-((4-hydroximinoacetyl-3-hydroxy-2-propylphenyl)- 
thio)propymiio)phenyl acetic acid, 

' Step 1 ■ 
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Commercially available 2-hydroxy-3-propyM-(NJ»I- 
dimethylthiocarbamoyl)acetophenone ( 102 mg, 1.0 Eq, 0.36 mmol ) 
was treated with a solution of sodium methoxide ( 165 jiL 4.63 M 
MeOH, 2.1 Eq, 0.76 mmol ) in methanol ( .5 ml ) with heating to 80 C 
under reflux. Stirring was continued until the starting thiocarbamate 
was consuihed, 2 1/2 Hrs. The rhethanol solvent was removed /. vac. 
The residue was dissolved in DMF (0.3 ml ) with the bromide described 
in Example 51 Step A 124 mg, 1.0 Eq, 0.36 nraiol ): The reaction 
mixture was stirred 16 Hrs at RT. The mixture was diluted with EtOAc 
and HiO, acidified with dilute HCl and extracted. With EtO Ac. The 
extracts were washed with NaCl aq sat*d, and dried over MgS04. The 
EtOAc solution was reduced to ah oil F. vac* . 
The product was purified by elution from a silica gel column (7 g E. 
Merck 40-63 ^ ) with toluene : EtOAc 97 : 3. 

Characteristic NMR Resonances; NMR 400MHz (CDCI3); 7.50 (d, 
IH, J = 8.6 Hz), 7.31 (d, IH. J = 1.8 Hz), 7.22 (m, 2H), 7.08 (dd, IH), 
6.72 (d, IH, J = 8.7 Hz), 3.70 (s, 3H)i 3.56 (s, 2H), 3.14 (t, 2H. J = 7.1 
Hz), 3.09 (t,.2H, J = 6.9,Hz), 2.74 (m, 2H). 2.59 (s, 3H), 2.05 (pent, 2H, 
J = 7.0 Hz), 1.55 (m, 2H). 0.99 (t, 3H, J = 7.4 Hz). 
MS ESI M+I = 467.3. MW = 466.1 

stepf ■ ■ ... .., V..,; . 

The ester of Example 65 Step 1 ( 76 mg, 1 .0 Eq, 0.16 mmol ) was 
converted to the oxime according to the general procedure of Example 
10.« Heating under reflux was continued for 16 Hrs. 
The product was purified by elution from a silica gel column (2.5 g E. 
Merck 40-63 h ) with 97 : 3 toluene : EtOAc. The ester is obtained as a 
glass.-^'' : '• <■•■ ' 

Chaiacteristic NMR Resonances; Ih NMR 40GMHz (GDCl3); 7.50 (d, 
IH, J = 8:6 Hz); 7.31. (d, IH, J = 1.8 Hz). 7.22 (m, IH), 7.10 (dd, IH, J 
= 8J, L8 Hz); 6.72 (d, IH, J = 8:6 Hz), 3;70 (s.'3H), 3.56 (s, 2H), 3.14 
(t, 2H. J = 7.1 Hz), 3.09 (t, 2H, J = 7;0 Hz), 2.74 (m. 2H), 2.59 (s; 3H). 
2.05 (pent, 2H, J = 7.0 Hz), 1.56 (m, 2H), 0.99 (t, 3Hi 1= 7.4 Hz). 
Spectrum is essentially identical to that of the ketone at 400 MHz. 
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MS ESI M+1 482.2 MW 48L1 \ : 

Steps -• .: ■ • . 

The ester ;of Example 65 step 2 ( 14 mg, 1.0 Eq, 0.03 minol ) was . - 
cleavedwith )LiQH aq ( 30 ^1. 2.0 M. 2 Eq ) as for Example 55. Step 3. 
Characteristic NMR Resonances; NMR 40OMHz (CD!Cl3); ); 7.27 
(d, 1H, J = 1.8 Hz),7J8 (d, IH, J =;8.5.Hz), 7.14 (d, IH. J~ 8.2 Hz), 
7.04 (dd, IH, J = 8.1, 1.9 Hz), 6.77 (d, IH. J 8.7 Hz), 3.56 (s, 2H), 
3.07 (t, 2H„ J = 6.9 Hz), 3.05 (t, 2H, J = 7.3 Hz), 2.77 (m, 2H),:2.3G (s, 
3H)- 1.99.(pent, 2H;;J = 7.0 Hz), 1.55 (sext, 2H, J =? 7.6 Hz), 0.97>(t. 3H. 

-J = 7:4.HZ).V .: i:.-: ... . ;v .,• ■■ .^'^iV;. 

MS ESI M+1 =468.3. MW =467.4., , • H " 



Example 66 




3-chloro-4-(3-(N-(4-hydroximinoacetyl-3-hydroxy-2-propylphenyI)- 
amino)propylthio)phenyl acetic acid 

Commercially available 4ramino^3-propyl-2rhydroxyacetopht5none,-( 93 
mg, 1.0 Eq, 0,48 nimol ) and the.brQmide.^ described in Example 51> Step 
A,X173>mg, 1.1 Eq, 0.53 mmol ) were dissolved in N- 
methylpyrrolidin-2-one ( 0.6 ml ) with MgO (20 mg, 1.05 Eq,^;0.5 ; 
. mmol)y fThe;ihixture was heated at 80 G for 22 Hrs. The reaction 
; mixliure: was poiired into dilute NaHGOj aq. and EtOAe. TTie aqueous 
phase was extracted with EtOAc and the EtOAc extracts washed with 
. sat'd aq NaGl. The EtOAc extracts were dried over MgS04 and reduced 
/. vac The product was purified by elution from a silica gel column (10 
g E. Merck 40-63 ) with 97 : 3 Toluene : EtOAc. The ester is , 
obtained as a glass. 
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Characteristic NMR Resonances; iH NMR 400MHz (CD3OD); 7.52 (d, 
IH, J = 9,0 Hz), 7.31 (d; IH. J = 1.7 Hz), 7.26 (d, IH, J = 8.2 Hz), 7.10 
(dd, IH), 6.24 (d, IH, J = 8.5 Hz), 3.67 (s, 3H), 3.60 (s, 2H), 3.43 (q, 
2H, J = 6.3 Hz), 3.04 (t, 2H, J = 7.1 Hz), 2.51 (t, 2H, J = 7.0 Hz), 2.46 
(s, 3H); 1.95 (pent, 2H, J =7.1 Hz), 1.47 (.sext, 2H, J = 7.7 Hi)', 0.^4 (t, 
3H, J =7.4 Hz). 

MS ESI M+1 = 450.6. MW = 449,1 . 
Step 2 

%e ester of Bxample 66 Step 1 ( 87 mg, 1 Eq, 0.2 mmol ) was 

converted to the oxime according to thd general procedure of Example 

10. Heating under reflux was continued for 16 Hrs. 

The product was purified by elution from a silica gel columii (7 g E. 

Merck 40-63 1* ) with 97 :3 toludne : EtOAfc. ' the ester is obtained as a 

glass. 

Characteristic NMR Resonances; iH NMR 400MHz 400MHz (CD3OD); 
7.53 (d, IH, J = 9.0 Hz), 7.31 (d, IH, J =1.8 Hz), 7.26 (d, IH, J = 8.1 
Hz), 7.09 (dd, IH, J = 8.3, 1.9 Hz), 6.23 (d, IH, J = 9.1 Hz), 167 (s, 
3H),3.59 '(s, 2H), 3.43 (t, 2H, J = 6.8 Hz), 3.03 (t, 2H, J '= 7.1 Hz); 2.53 
(dd, J = 9.1, 7.8 Hz), 2.46 (s, 3H), 1.95 (pent, 2H; J =7.5 Hz), lAl 
(sext, 2H. J = 7.6 Hz), 0.94 (t, 3H, J = 7.4 Hz). 
MS ESI M+1 = 4653. MW- ^ 46412 ^ V 

■ Step^S ■■• . 
The ester of (17:6 mg, 1 .0 Eq, 0.04 nunol ) was cleavedwith LiOM aq 
(40 ^il, 2.0 N, 2 Eq ) as for Example 55, Step 3. • ^ 

Characteristic NMR Resonances; ^H NMR 400MHz 40bMHz (CD3bD); 
7.31 (d, IH, J = 1.8 Hz), 7.26 (d, IH, J = 8.1 Hz), 7.14 (d, IH, J = 8.8 
Hz). 7.10 (dd, IH), 6.21 (d. IH, J = 8.8 Hz), 3.55 (s, 2H), 3.34 (t, 2H, J 
= 6.6 Hz). 3.03 (t. 2H. J = 7.1 Hz). 2.53 (dd, J = 9.4, 7.7 Hz)), 2.22 (s, 
3H), 1.95 (pent, 2H, J =7.0 Hz). 1.49 (sext. 2H. J = 7.6 Hz), 0.95 (t, 3H, 
J = 7.4 Hz). 

MS ESI M+1 = 45 1 .2. MW = 450. 
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^ Example 67 , , 

3-chIoro-4-(4-phenoxy (4TtrifluoromethyI)-prop3flainino); phenyl acetic 
acid. 

Step A: Preparation of methvl 3-chloro-4-f3 bromopropvlainino^ - 
phenvlacetate 

The titled compound w^s pepiued apcprd^ 
described ill Example 52, Step C. l - / 

Step B: Preparation of methvl-3-chloro-;4-(4--phenoxv (4- 
trifluoromethvD-propvlaminoV phenviacetate V" , 
The titled compound was pepared according to the method 

desci;ib^ in Example 52, Step F, using 4-(4-(trifluorornethyl)- . 

phenoxy)-phenoi as starting material. . , ' 

iH NMR (400 MHz, CbCij, ppmj: 5 7.52-;6.6i(mi liH.),), 7.03;(m. 

4m (U 2H, J=4.7 Hz). 3.66(s. 3H), 3.47 (s, 2H), 3i67-i41,(ni, 2H), 
2.14(t,2H,J=5.9Hz). _ , s 

Step C: Preparation of 3-chloro-4-(4- phenoxy^(4f . f | 
trifluorom ethvIV propvlaminoVphenvl acetatic acid. 

The titied compound was prepared according to the method 
describedin Example 53, Step A, using methy^3-cMpro-4^(4^phenoxy 
(4-trifluoromethyl-phenpxy)-propyIaminp)phenylacetate, . a 
1h NMR (400 MHz, GPCI3, ppm ): 5 J^3-6,62(in, I IH), 4.08 (t. 2H, 

J=5.8),:3.5Q (s. 2H),>3.39 (m, 2H, J=6;3). 2.14 (m, 2H, J=6.0). 1.60 (m, 
2m> ; V - • ■ ■ 

ESI: MS: m/e= 479(M+1) 
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Example:68 




3-chlbro-4>f4> phenoxV"2-propvl-(4-f4-fluoro1ph^^ - 
propylthio)-phenvl acetic acid. 

Step A: Preparation of methvl 3*chlofo-4-f3-brortlopf6pvlthiQ) - 
' phenvlacetate ' 

The titled compound was prepared according to the method 
described in Example 51, Step A,. ■ " ' ' 

Scheme B: Preparation of 1 -propenvloxy-pheh Vl-4-(4-fluoro- 
phenyDsUlfpne; 

A solution of ailyl alcohol (0.0197 mol) in DMF^^^d^^ ml)Wfii> reacted 
with sodium hydride (0.0197 mol) for 1/2 hr. Then 4-fluor6 phenyl 
siilfone (0;0i97 mol) was added and the mixture was istirred over night 
at 24"^. The reaction was quenched with water. Extracted with ethyl 
acetate. The organic layer was washed with water, brine, dried oVer 
sodium sulfate, filtered, concentrated in vacuo, and the cmde residue 
was purified by flash chromatography on silica gel (10% ethyl 
acetate/hexane) to provide the title compound,^ 
1h NMR (400 MHz, CDCl3^ ppm ): 5 7.93-6^5(m, 5H), 6.02-5.95(m, 
IHX 5.40-5.27 (m, IH), 4.54 (d, 2H, J = 3.8 Hz). 

Scheme C: Preparation of 2>propvl>(4>(4-fluorophenvlVsulfQnvn-l- 
phenol 

This compound was prepared according to the method 
described in Example 52, StepE, using l-propenyloxy-phenyl-4-(4- 
fluoro-phenyl)sulfone. 
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iH NMR (400 MHz, CDCI3. ppm ): 6 7.93-6.81(m, 5H), 2.56(t, 2H, 
J=7.6 Hz),.l .64^1 .40 (m, 2H), 0.92 (t, 3H, J = 7.4 Hz). . 

Scheme D: Preparation of methyi-3-chloro-4- ((4-(4- fluorophenvl)- 
2-propvlphenoxv sulfonvn -propvlthioVphenvl acetate. 
The titled compound was prepared according to the method 
descrijbed in Example 51, Step C, using 2-propyl-(4-(4-fluorophenyl)- 
sulfony])-I>phenbl 

»H NMR (400 MHz, CDCl3^ ppm ): ^ t91-6.83(ra; lOH). 4.1 l(t, IH, 
J=5.<5 Hz), 3r67(s,, 3H), 3.53 (s, 2H), 3,1 0(t, 2H, J^7.2 Hz), 2.57(t, 2H, 
j=^.4 Hz), 2:1^(1, 2H, j=6.4 Hz), 1,59-1.51 (m. 2H). 0.89 (t, 3h; J = 
7.3 Hz) 

Step iB: Preparation of 3-chloro-4-(4- phenoxy-2-propyl-(4-(4- 
fluoro)phenvlsulfonyl> -propyithio)-phenyl acetatic acid. 
TTie titled compound was prepared according to the method 
described in Example 51, Step E, using rnethyl-3-Qhlqro-4- ((4-(4- 
fluprophenyl)- 2-pippylphenoxy sulfonyl) -propylthio)- phenyl acetate. 
' Ik NMR'(4o6 MHz, CDCI3 ppm ): 6 7.9 1 -6 ■78(m, 1 OH), 4. 10(t, 2H, 

!..i?=5.J$ Hz), 3.55 (s, 2H), 3.1 1 (t, 2H, J=6,9 Hz), 2.55(t, 2H. J=7,4 Hz), 
2.1,4(t„;2H,;J=:6.3 Hz), 1.59-1.51 (m, 2H), 0.89 (t, 3H, J = 7.2 Hz) , 
ESI: MS: in/e= 554<M+i7). r 




3rfIuoro-4-(4-(4-phenoxvr2-DrQpvlphenoxv)-butvloxv')phenvlacetic acid 



STEP A: 



Preparation of 2-propyl-4-phenoxy phenol 
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A solution of 1 -phenoxy-(4-propehyloxy)benzene (0.9 
grams) in ortho-dichlorobenzehe 8 mL) was refluxed for 22 hours. 
Mixture was cooled to room temperature and was chfomatographed 
over silica gel tb afford the intermediate which Was hydrogenated over 
10% Pd/G catalyst (90 mg) in ethyl acetate for 18 hours. The reaction 
was filtered through CeUte and all Vblatiles were removed to aifford die 
title compound. i ' - : - 

NMR(CDCI3) 5 7.15 (m, 8H). 2.53 (t. 2H J=7.4 Hz), 1 .60 (m, 2H), 
0.94 (t. 3H, J = 7.3Hz). 

STEP B: Preparation of Methvl 3-fluoro-4-f4-f4-bromohutvloxvV 
phenylacetate 

Using die method in example 6 step A, substituting methyl 
3-fluoro-4-hydroxyphenylacetate and 1 ,4-dibrompbutahfe as the starting 
materials, the titled compound was obtained. This compound was taken 
forward widiout further purification. 

STEP C: Preparatio n of Methvl 3.flubro^-(4^^4.phenoxv-2^ 
Dropvlphe noxvl-butvloxv^phenvlacefate 

A solution of methyl 3-fluoro-4-(4-bromobutyloxy)- 
phenylacetate and 2-propyl:4Tpheno%phehol(0.21 grams) arid 
potassium carbonate (0;tf7 grams) in 2-butanbiie (4 mL). The mixnirc 
was refluxed overnight. The reaction mixture was cooled' to room 
temperature arid partitioned between isopropyl acetate and pH 4 buffer. 
The organic layer was separated, washed with water, dried over 
MgS04; and concentrated. Colunm Chromatography (silica gel 60, 
50% methylene chloride in hexane) gave the tittle compound. 
NMR (CDC13) 5 7.27^^(m, 3H), 7.00 (m, 2H).?6;91 (m, 3H). 6.73 
(m, 2H); 4.09 (t, .2H); 4.03 (t, 2H); 3.67 (s, 3H); 3.46 (s, 2H); 2.54 (t, 
2H, J = 7.36 Hz); 2.01 (m, 4H);rl J6 (m, 2H);^ 0.90 (t, 3H, 7.4 Hz). 

STEPD: Preparation of 3-fluoro-4-;(4-(4-phenoxy-2- 
propylphenbxy)-butyibxy)pheny]aceti& acid < • 
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u I Using/the method in example 2 step;A, substituting Methyl 
3-flupror:4-(4-(4Tphenoxy-2-prGpylphenoxy)-butyloxy)phenylacet^^^^ as 
the starting 

NMR (CPC13) S 7.27 (m, : .3H), 7.00 (m,.2H), 6.91 (m, 
3H), 6;73 (mv 2H); 4.09 (t, 2H); 4.03 (t, 2H) • 3.56 (s, 2H); 2.54 (t, 2H, 
J,=;%36 Hz); 2,01 (m, 4H); 1.56 (m, 2H); 0.90 (t, 3H, J = 7.4 Hz). 
ESI: Mass spec: m/e = 453 (M+1 ). 



EXAMPLE 70 




3-(4-^( 1 T(2-propyl-4^pheiietl^^ 

acid ; ... . . : . , '= ^- - ^ ^ ; ; ^ 



Step A: Preparation of .l«Allvlhydroquinone 

To a solution of 200 mg (1 .82 nunol) hydroquinone in 1 .5 
ml methylethylketone was added 252 mg (1.82 nimol) potassium > 
carbonate, and 158 (1.82 mmol) ally! bromide: The reaction mixture 
was stirred at 100*G for 2 hours. The reactions was quenched with water 
at room temperature and extracted with isopropy I acetate. The 
combined organic layers were washed with brine, and dried over 
sodium sulfate. After filtration and concentration of the filtrafi^ m 
vacua, the erode product was flash chromatographed (eluted with ^ 
methylene chloride) to yield the titled compound, homogeneous by 
TLC. 

'HNMR (500 MHz, CDCI3, ppm): 6 6.8 (m, 4H), 6.06 (m, IH), 5.41 (m. 
IH), 5.29 (m, 1 H), 4.59 (d, IHv J = 1 .8 Hz), 4.50 (m, 2H). Probe EI- 
MS: (M+1) =150. 
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Step Bs Preparation of 4-Ph enethvl-l-allvlhvdroqiifnhnft ^ 

The product obtamed in Step A 6f Example 70 (200 mg: 
1.34 mmol) was dissolved in 1.5 ml DMF and treated with 437 mg (1.34 
mmol) cesium carbonate and 183 nL (1:34 mmol) phenethyl bfoniide. 
The reaction mixture stirred at room temperature for 16 hours. The 
reaction was quenched with water and acidified using 10% citric acid 
solution, then extracted with ethyl acetate. The combined or^ariics were 
washed with water, brine, and dried over sodium sulfate. After 
filtration and cbncfenitfation of ithe filtrate i/i vacuo, the crude product 
was flash chromatographed (eluted with 1.0% ethyl, ^cetate/hexahe) to 
yield 61 mg (1 8%) of the titled coihpbund as a pale orange liquid, 
homogbheous by TLCj • • 

'HNMR (500MHz, CDGl,. ppm): 5 7:30 (m, 4H), 6.86 (m, 5H)v6.07-(m, 
IH), 5.42 (m, IH), 5.29 (m. IH), 4.50 (m, 2H), 4,15 (ti 2H, J = 7.2'Hz), 
3.10 (t, 2H, J = 7.1 Hz). CI-MS: (M+NH4) = 272. 

^tepC:T^reparationnf:>. Allvj-4iphenethvlhvdhK]iii : n 

' * ' Th^ prodict obtained in Step B of Example 70 (61 mg;^ 
0.240 irnnol) was dissolved in 1.5 ml dichlorobenzesrie; The reaction 
mixture stiii^d at'205'C for 16 hotirs. The crude reaction mixture^was 
loaded directly onto a flash coliunn and purified (^dieiit'elution with 
5% - 20% ethyl icetate/hexane) to yield 46 mg' (75%) of the titled' ■ 
compound as a pale orange gum, homogeneous by TLC. 
'HNMR (500MHz, CDCl,; ppm): 8^7.29 (m, 5H); 6.72 (hi, 3H), 6.00 (m, 
IH), 5.16 (m, 2H), 4.59 (s, IH), 4.13 (m. 2H), 3.38 (d, 2H, J = 6.2 Hz), 
3.09(t,2H,J = 7.2Hz). 

Step D: Preparation of 2-Propyl-4-phenethylhydroquinonfe 

The product obtained in Step C of Example 70 (188 mg; 
0.740 ihihol) was dissolved in 2.0 ml nSethaiiol, and 30 mg 10% 
paUadium on carbon added: The reaction mixtui^ stirred under ' 
hydrogen for 16 hours. The contents of the reaction flask were 
centrifiiged, and the residual catalyst washed with methanol three times. 
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Solvents were evaporated in vacuo. The crude product was purified by 
flash chromatography (gradient elution with l iO% - 6.0% ethyl 
acetate/hexarie) to afford 163 mg (8!6%> of the titled compound as a 
white solid, homogeneous by TLC. 

^HNMR (500MHz, CDCI3, ppm): 5 7.30 (m, 5H), 6.67 (m, 3H), 4^42 (s, 
IH), 4.13 (t, 2H, J = 7.3 Hz), 3.09 (t, 2H, J = 73 Hz), 2.56j(t, 2H, J = 
7.6 Hz), 1.65 (m, 2H), 0.99 (t, 3H, J = 7.3>Hz). GI-MS; (M+l).= 257; 
XM+NH4)=m : ^ ^ : 

Step E: Preparation of 3-(4rf l-(2-Propv]r4Tphenethvl^hvdroquinolvlV 
buty|o?^y)pl)gnylacetate i r ^ 

; r The product obtained in Step D of ^Example 70 (90; mg; 
0,352 mmol) was dissolved in 1.5 ml DMF, and 54 mg (0.387 mmol) 
potassium carbonate and 116 mg (0.387 nunol) 3-(4- 
/brpmobutoxy)phenylacetate (Example 61 Step 1) were added, The / 
reaction mixture stirred at 60*G for 16 hours. The reaction was /: , 
quenched with water and extracted with ethyl acetate. The combined 
organic layers were washedl with bripev and dried oyer §o*ira 
T^e crude product was flash chromatpgraphed;tp afford the titled 
compound as a niixture with residual starting material, homogeneous by 
TLG. The material was used without further purification, 
'HNMR (500MHz, CPCI3, ppm): 8 7.29 (m, 6H), 6.85 (m, 2H), 6^71! (m, 
2H), 6.63 (m, 2H), 4.13 (m, 2H), 4.05 (t, 2H, J - 5.8 Hz), 3.98 (t, 2H, J 
= 5.7 Hz), 3.71 (s, 3H), 3.61 (s, m 3.09 (m, 2H), 2.56.(m, 2H^ 1.99 
(m, 4H), L58 (m, 2H), 1.57 (s, 2H), 0.97 (m, 3H). ESI-MS: (M*NH4) = 
494.. r. /V ■ ' . ; . - . ^ :r/ 

Step F: Preparation of 3-(4-f l-(2-propvM-phenethvnhvd rQquinolvlV 
butvloxv^phenvlaGetic acid 

The product obtained in step E of Example 70 (1 10 mg; 
0,231 mmol) was dissolved in 2.0 ml tetrahydrofuran and 308 mL 
(0.462 mmol) of a 1.5N lithium hydroxide solution was added; ?The 
reaction mixture stirred at room temperature for 3 hours. The reaction 
was quenched with 2N HGl and extracted with ethyl acetate. The 
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combined organic layers were washed with water, brine, and dri^d over 
sodium sulfate. After filtration and concentration of the filtrate in 
vacuo, the crude material was purified by flash chromatography 
(gradient elution with 1.0% - 5.0% methanol/methylene chloride) to 
afford 91 mg (85%) of the titled compound as a cream-colored solid, 
homogeneous by TLC. 

'HNMR (500MHz, GDClj. ppm): 5 7.29 (m, 6H), 6.85 (m. 3H),.6;75 (m, 
2H). 6.68 (m, IH). 4.14 (t. 2H, J = 7.2 Hz). 4.04 (t. 2H, J = 5.8 Hz), 
3.98 (t, 2H, J = 5.7 Hz), 3.63 (s, 2H), 3.09 (t. 2H, J •= 7.3 Hz),. 2.57 (t, 
2H, Jf= 7.5 Hz), 1.98 (m, 4H), 1.61(m,.2H), 0.95 (t, 3H, 1 = 7.3 Hz). 
ESI-MS:(M+NH4) = 480. 

Example 71 




3-Chloror4-(3-(2-propyl-3i-hydroxy-4-( 1 -acetoxyimihopropyl))- 
phenoxy)propylthio)phenylacetic acid s 

1. 3-Chloro-4-(3-(2-propv l.3-hvdroxvr4-n-oxQprQpvn)phenoxv\ 
vDroDvloxv phenyl acetic acid methvl ester 

A solutipn of 3-chloro-4-(3-bromp)propyloxyphenyl acetic acid, methyl 
ester (0.552 grams) in 2-butanpiie .(6 mL) was treated with, 3;propyl- 
2,4-dihydroxy propiophenone (6.299 grams). Potassium, carbonate 
(0.217 grams) was added and the mixture refluxed for 4 hours, The 
reaction was partitioned between isopropyl acetate and pH 4 buffer. 
The organic was dried over magnesium sulfate, filtered and evaporated 
to a residue which was chromatographed over silica gel to give the 
product. 

NMR (CD3OD) 6 7.77 (d, IH, J = 9.0 Hz), 7.29 (d, IH, J = 1.8 Hz), 
7.13 (dd, IH, J = 8.1, 1.9 Hz), 7.02 (d, IH, J = 8.0 Hz), 6.62 (d. IH. J = 
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9.0 Hz), 4.31 (t, 2H, J = 5.9 Hz), 4.24 (t, 2H, J = 5.9 Hz), 3.68 (sv 3H), 
3.00 (quart, 2H, J = 7.2 Hz). 2.60 (bt, 2H, J = 7.6 Hz). 

2. 3-Ghloro-4-G-(2-propv l-3-hvdroxv-4-n-hvdroxvliminopropvn^ 
■ phenoxvYpropvloxv phenyl acetic acid methvl eater 

A solution of L-1 64,807 (0.05 grams; 0.111 mmol) in dry methanol (2 
niL) was treated'with'hydf6xylamine'hydix>chloride (Oi008 grams; 
O.lH inmol). Anhydrous sodium acetate (0.010 grams); 0.122 mmol) 
was' added aiid the mixture' iefluxedfor.4 hours. The reaction mixture 
was partitioned between isopropyl acetate and pH 7 buffer. The organic 
phase was washed once with water and dried over magnesium sulfate, 
filtered and evaporated to an oil. The product was used without further 
purification. 

NMR (CD3OD): 7.14 (dd, IH, J = 8.1, 1.9 Hz), 7.02 (d, IH, J = 8.1 
Hz), 6:54 (d, 1.H, J = 8.9 Hz), 4.23 (2 overlapping quarts. 4H), 3.67 (s, 
3H). 2.82 (quart, 2H, J = 7.4 Hz), 2.61 (bt, 2H. J = 7.5 Hz). 

3. 3-chloro-4- f 3-(2-pfopvl-3-hvdroxv-4-f 1 -hvdroxviminopropvl Y) 
phenoxvYpropyloxy phenyl acetic acid 

A solution of Lr 164,887 (0.113 grams; 0.252 mmol) in methanol (3 
mL) was treated with a solution of lithium hydroxide in water (1.032 
M; 0.305 mL). The reaction was refluxed 1 hour. The reaction 
mixtiire was pitrlitioned between isopropyl acetate and OilN HGl. The 
organic was dried over magnesium sulfate, filtered and concentrated to 
• a solid. The solid was covered with cyclohexane/methylene bhloride 
(2:1; 2 mL), briefly refluxed, booleid aifd filtered. The title c^ 
was used without Airthei' purificati^ 

NMR (CDCI3): 7.27 (d, 1H,J = 2.1 Hz); V.22 (d. 1H, J = 9.1 Hz); 7.10 
(dd. IH. J = 8.6, 2.2 Hz); 6.88 (d. IH. j= 8.5 Hz); 6.47 (d, IH, J = 9.0 
Hz); 4.20 (quart, 4H, J = 6.2 Hz); 3.55 (s, 2H); 2.82 (quart, 2H. J = 
7.7 Hz); 2.63 (bt.2H,J «7.6 Hz). ' 

4. 3-chloro-4-(3-f 2-propv l-3-h vdrox v-4-f 1 -acetox viminopropvn^ 
PhenoxvYpropvloxv ph enyl acetic acid 
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A solutibh of 3-chlor6-4-(3<2-propyl-3-hydrbxy-4-(l -hydroxy- 
iininopropyl))phenoxy)prdpyloxy phenyl acetic acid (0.030 grams; 
0.064 mmol) in freshly distilled acetic anhydride (1 mL)^was stirred for 
1 hour. The acetic anhydride was removed in vacuo and the residue 
flushed twice with toluene. The residue was dissolved in THF (1 niL). 
Water (0.25 mL) and saturated aqueoiis sodium bicarbonate (0.25 mL) 
were added. The mixture was stirred 30 minutes, then partitioned 
between, isopropy I acetate and 0.01 N HCl. The organic was dried over 
magnesium sulfate, filtered and evaporated. The residue was digested in 
cyclohexane/methylene chloride (2:1;- 1: mL). After stirring for I. hour, 
the. title compound was recovered by filtration. / 

NMR (CDGI3): 7.25 (two overlapping d overlapping CHCl3, 2H^; ' 7.10 
(dd, m:J = m, 1.9 Hz); 6.88 (d, lH, J = 8.4 Hz); 6.49 (i IHv J :i 9.1 
Hz); 4.2 1 (t , 4H, J = 5.9 Hz); 3.54 (s, 2H); 2.85 (quirt, 2H, J- =' 7.7 
Hz); 2.65 (bt, 2H. J = 7.7 Hz); 2.22 (s. 3H). 

. . , . Example 7^ 




3-(3ilor(H-(3-(2-propyl-3-methoxy-4-methylaminocar 
pheribxy)propylthio)phenyIaceticacid ' 

1. Methyl 2-methox v^3-prO Dvr-4ih^n7vloxV Hfert^natp. ^ 
A solution of methyl 3-propyl-4-benzyloxy salicylate (().71 9 grains; 
1394 mmol) in dry DMF (6 mL) was treated vsdth methyl iodide (0:298 
hiL; 4.788 mmol) and cesium carbonate (0.936 granis; 2:873 miiiql). 
The reaction was stirred at ^*'C for 14 hours. The reaction was 
partitioned between isopropyl acetate and pH 4 buffer. The organic was 
washed 2 times with water arid dried ovier magnesiiim sulfatd, filtered 
and concentrated^ The residue was chrdniato^raphbd over silica gel to 
afford the product methyl bther. 
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NMR (GDCI3): 7.67 (d, IH, J = 8.9 Hz); 7.42-7.29 (m, 5H); 6.48 (d, 
IH, J = 8,9 Hz); 5,12 (bs, 2H);.,3.89 (s, 3H); 3,85 (s. 3H); 2.69 (bt, 
. 2H,J = 7.4.Hz). 

2. 2-Methoxv-3-propvl-4-benzy]Qxv benzoic acid 

A solution of methyl 3-propyl-4-benzyloxy salicylate (0.350 grams; 
1.1 13 mmQl) in, methanol (3.6 mL) was treated with ia solution of 
lithium hydroxide in water (1.032 Mr hOSmL; lil l5;nimol). The 
:. reaction was refluxed 1 hour. The reaction mixture was partitioned 
. between isopropyl acetate aiid O.IN HGl.^ The organic was dried over 
magnesium sulfate, filtered and cbhcentrated to the solid title compound, 
which was used without further ipurification (0.3 v 
NMR (GDCl^): 7.97 (d, IH; J = 8.6 Hz); 7.62-7.41 <m, 5H); 1 6.83: (d, 
IH, J; ^ 8.7 Hz); 5.13 (bs^l2H); 3.90 (s, 3H); 2.67 (bt, 2H, J = 7.5^Hz). 

3. N-methyl 2-Methoxv-3-propvl-4-benzvloxv benzamide 

A solution of 2-methoxy-3-prdpyl^4-benzyloxy benzoic acid (0.307 
grams; 1 .022 nimol) in dry methylene chloride (4 mL) was treated with 
dry DMF (lO^L). , Oxalyl chloride (0.107 iriL; 1.227 mmol) was added 
dropwise. Stirring was continued until gas evolution ceased (4 hours). 
The reaction was cooled to 0^ C and treated with a solution of 
methylamine in THF (2.0 M; 3.0 mL; 6.0 nrniol). The reaction was 
allowed to warm to 20^ C and stir one hour. The reaction was 
partitioned b^ween isoj|}f6pyl acetate and wkteK The organic phase was 
dried over magnesium sulfate^ filtered and evaporated in vacuo to 
afford the title compound as a white solid, which, was used .without 
fiirther purification (0.333 grams)._ 

NMR ([CDClj): 7.90 (d, IH, J = 8.4 Hz); 7.66 (vbs, IH); 7.62-7.40 (m, 
5H:»; 6J8 (d, 1H,^^J^ (bs, 2H); 3.73. (s, 3H); 3.00 (d, 

3Hjj=^.qHz); i67(bt,.2aJ = 7.5Hz). % 

4. N-methyl 2rMethoxv-3«propvl-4-hvdroxv benzamide 

A solution of N-methyl 2-methoxy-3-prGpyl-4-benzyloxy benzainide 
(6.333 grams) in ethyl acetate (10 mL) was hydrogenated (50 psi) iising 
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10% Pd/C as catalyst (0.065 grams). After shaking for 9 hours^ the 
mixture was filtered ^through Celite and evaporated to afford the title 
corapoimd (0.217 grams). 

NMR (CDCl:i): 8.38 (vbs, IH); 7.89 (vbquart, IH, J = 6.0 Hz); 7.76 
(d, IH, J = 8.3 Hz); 6.78 (d, IH, J = 8.4 Hz); 3.72 (s, 3H); 3.01 (d. 
3H, J = 5.9 Hz); 2.60 (bt, 2H, J = 7,8 Hz); 

5. Methvl 3^bhloro^n-(2-propvlO-methoxv-4-methvlaniinOcarbonvn 
phehoxvtoropvithio phenyl acetate , \ 

A solution of Nrme%,l 2-methoxyO-propyl-4-hydroxy 
(0.217 grams; 0.972 mmol) in dry DMF (3 mL) was treated with 
methyl 3-chloro-4-(3-bromopropyI)thiophenyl acetate (0.345 grams; 
1.022 mmol). Cesium carbonate was added (0.348 grams; 1.068 mmol) 
and the mixture was stirred at 40° C for 16 hours. The reaction 
mixture was partitioned between isopnopyl acetate and pH 4 buffer. The 
organic was washed twice more with water, then dried over magnesium 
sulfate. Filtration and evaporation afforded a residue which was 
chromatographed over silica gel to afford the title compound (0.328 
grams). 

NMR (CpCIa): 7.89 (d, IH, J = 8.7 Hz); 7.64 (vbquart, IH. J = 4.4 
Hz); 7.30 (d, IH, J = 1.8 Hz); 7.25 (d, IH, J = 9.2 Hz); 7.12 (dd, IH, J 
= 8.1, 1:8 Hz); 6.69 (d, IH, J = 8.8 Hz); 4.10 (t, 2H. J = 5.7 Hz); . 3.72 
(s,3H); 3.68 (s,3H); 3.55 (s, 2H); 3.12 (t, 2H, J = 7.2 Hz); 2.99 (d. 
3H, J = 4.8 Hz); 2.60 (bt, 2H, J = 7,7 Hz). 

• 6. 3-chloro-4.nrf2-pr opvl-3^methoxv^.methvlaminocarbonyn 
phenoxv^propvlthio phenyl acetic acid 
A solution of methyl 3-chloro-4-(3-(2-propyl-3-methoxy-4- 
methylaininQC9rbonyl)ph§npxy)pn)pyltWp;phenyl a^tate (0.322 grains; 
0.671 mmol) in methanol (4 mL) was treated with a solution of lithium 
hydroxide in water (1.032 M; 0.683 mL). The , reaction was i«fluxed 1 
hour. The reaction mixture was partitioned between isoprbpyl acetate 
and 0.1 N HCl. The organic was dried over magnesium sulfate, filtered 
and concentrated to a stiff foam. The foam was stirred in methylene 
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chloride/cyclohexane (3:1 ; 2 mL) for 2 hours. Stirring was stopped 
and the resultant oil allowed to settle. The supernatant was drawn off 
and replaced with methylene chloride/cyclohexane (3:1). After brief 
agitation the suspended viscous oil was allowed to settle. The n 
supernatant was drawn off and the oil allowed to stand under high 
vacuum for 1 hour, affording the title compound.as a white foam (0.302 
grams). 

NMR (CDGI3): 7.59 (vbquart, IH, J = 5.1 Hz); 7.56 (d, IH, J = 8.8 
Hz); 7.25 (djH, J = 1.9 Hz); 7.22 (d, IH, J = 8:i Hz); ^.89 (dd, IH, J 
= 8.1, 2.0 Hz); 6.31 (d, IH, J = 8.8 Hz); 4.02 (t, 2H, J == 5.8 Hz); 3.74 
(s, 3H); '3.42 (s^ 2H); 3.15 (t, 2H, J = 6.6 Hz); 3.02M(d; 3H, J = 5.0 
Hz); 2.58 (bt, 2H, J = 7.7 Hz). - 



Example 73 




3 -chlof o-4r (3-(4-phenoxy-2-propylphenoxy)propyl-tiiio)phenylacetic 
acid : . . ' ■ '\: . . ■ 

STEP A: Preparation of 4>phenoxv-2-propvlphenol 

, IJsing the metfiod in example 69 step A She titledxompound 
was obtained* . ^ - \ . \ - ^ ^ v , 

STEPB: Preparation of methyl 3-chlorQ-4^if3rbrbmopropylthio)T 
phenyl acetate 

Using the method in example 5 1 step A the titled compound 
was obtained. 



Wd 97/28115 



PCTA;S97/01689 



- 133 - 

STEP C: Preparation of Methvi 3-chloro-4-r3-r4-phenoxv-2- 
propvlphenoxv)propvl-thio)phenvlacetate 

The title compound was obtained using the method of example 69 step 
C, substituting ethyl 3-chloro-4-(3-bromopropylthio)phenyl acetate for 
methyl 3-fluoro-4-(4-bromobuyloxy)-phenyl acetate. 
NMR (CDCI3) 6 7.27 (m, 3H), 7.14 (d, IH); 7.02 (m, IH); 6.85 (m, 
5H); 4.18 (t, 2H); 3,67 (s, 3H); 3.52 (s, 2H); 3.19 (t, 2H); 2.58 (t, 2H); 
2.18 (m, 2H); 1.56 (m, 2H); 0.90 (t, 3H). 

StEP D: ' Preparation of iviiethvl 3-chldro-4-r3-(4-phenoxv-l- 
propylphenoxy)propyl-thio)phenv]acetate S. S-dioxide 

Using the method in example 1 3, substituting Methyl 3- 
'cMoT6^4-(3-(4-phenoxy-l-propylpheno^ 

the starting material a|id using 2 equivalents biP the oxidating agent, the 
titled ciaiiipound Svas bbtained. This corripound was filtered through a 
pad of silica gel using ethyl ether and hexane (1:1) as the mobile phase, 
and taken forward without further purification. 

STEP E: Preparation of 3-chloro-4-('3-(4-phenoxv-2- 
propvlphenox V Vprop vl-thio^henvlacetic acid S. S-dioxide • 
The title compound was prepared using the method of 
Example 2 and methyl 3-chl6ro4-(3-(4-pheri6xy-2- ' : ' 

propylphenoxy)propylthio)phenyl acetate S,S-dioxide as the .starting 
material. - • ■■. 

NMR (CDC13) 6 7.27 (m, 3H).- 7.14 (d, lH)i 7.02 (m, IH); 6.85 (m, 
5H); 4.18 (t. 2H); 3;67 (s, 2H); 3;64 (t. 2H); 2.58 (U 2H); 2.29 (iri, 2H); 
1.56 (m, 2H); 0.90 (t. 3H). 
E5l:Mass spec: m/e = 516 (M+1). . 
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3-chloro-4-((2-propy l-5-phenoxy) phenoxy-propylA^ 
acid. . ■ ' ^ \ ■ !' 'jV ..^ 

Sc%me Preparation of methyl 3-chloro^>G- bromopropylthio) ^ 
phenylacetate 

The titled compound was peparejd according to the 
inethoddeiscribed in Example 51, ^^^^ 

Scheme B: Preparation of 3-phenoxv-f 1-propenvl oxvi^ 

The titled conipound was pepared according to the 
metboddescribed in Example 52, Step D, using 5-pheh6xy phenol, 
J H NMR (400 MHz; CiDtl^^ ppm ): 5 7.34-6.56<jn, 9|H), lfi»:65-5.98(m, 

IH), 5.40-5.24 (m, IH), 4.48 (4 2H, | = 5^^ \ 

Schemed Preparation of 2-propvi-5-phenoxy phenol 

The titled compound Ayas pepared according to the 
meithqddescribed in Example 52, Step E, using 5-phenoxy-(l - 
propenyloxy)benzene t . ^ 

iH NMR (400 MHz, CDCl3^ ppm ): 8 7.32-6 43(ra, 8H), 2.52(t, 2H, 

J=7.4 Hz), 1.64-1.56 (m, 2H), 0.96 (t, 3H, J = 7.8 Hz). 

Scheme D: Preparation of methvl-3-chlQro-4-ff2-propvl-5-phenQxv) 
phenoxv-proPvlthio)phenvlacetate . 
The titled compound was prepared according to the method 
described in Example 51, Step C, using 2-propyl-5-phenoxy phenol 
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iH NMR (400 NfHzi CDCI3 ppm ): 8 7.32-6:47(iri, lOH); 3.99(t, 2H, 

J=5.8 Hz). 3.68(s, 3H), 3.54 (^. 2H), 3.1 2(t, 2H, J=7.2 Hz), 2.55(t. 2H, 
J=7.5 Hz). 2.19-2.09(m. 2H,). 1.61-1.56 (m, 2H), 0.92 (t, 3H; J = 7.3 
Hz) 

Scheine D: Preparatidn of 3-chl6ro-4-r(2-prdpV]-5-phenoxv^ 

pheinoxy-prbpyithi6)phenviacetic acid. 

The titled compouiid was prejiared ac^^^ 
described in Example 51, Step E.'usmg methyl-3-chlOrb^-((2-pfopyl-5- 
phenoxy)4)herib%-pr6pylthio)phehyla^^ 

IH NMR (400 MHz, CDCI3 pi>m )?5 7. 3J99(t, 2H, 

J=5:|? Hz), 3.57 (s, 2H). 3.12(t, 2H, J=7;2 Hz). 2.54(t, 2^ J=7.4 Hz). 
2.1 6-2.03(m. 2H.). 1 .61 - 1 .56 (m. 2H)', 6:92 (t, 3H, J = 7.4 Hz) 
ESi: MS: iii/e= 471(M+)! ' - , ' 



EXAMPLE 75 




3-Chloro-4-(3-(2-propyl-3-benzoylphenoxy)prbpylthi6)phehylacetic 
acid ■ " ■■ ■ 

Step A : Preparation of 3-propenyloxybeiu^ophenone ^ 

3-Hydroxybenzophenone (2.0g, lOmMol) was dissolved in 
DMF (50niL. 0;2M) at rodm teiAperatiire aiid potassium carbonaite 
(1.67g. 12mMol) added followed by alliy'rWoniidfe (870|iL, lOmMoi). 
The mixture was stirred overnight then diluted with Water and extracted 
with ethyl acetate. The organic extract was washed with water (3x)l 
dned over magnesium sulphate, filtered and concentrated. ' 
OuDihatography (silica gel. 10% eiihyl acetate/hex^nes) gave 3^ 
pirdpenyloxybeiizophenone (1.86g;). . > 
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Nmr: 400MHz, CDCI,; s 4.56 (2H,,d), 5.30 (IH, dd), 5.41 (IH, dd), 
6.04 (IH, m), 7.12 (IH, m), 7.35 (3H, m), 7.46 (2H. dd). 7.57 (IH, dd), 
7 J9 (?H,d) ppm. 

Step B : Preparation of l-((3-hydroxy-2-propyl)phenyl)-ben2yl alcohol 

Th^ product from Example 75 Step A (1.86g, J.8mMol) 
was dissolved in g-dicholprobenzene (35inL, 0.2M) and heated to 
. , 20>p*p., After stirimg at th^ overnight tiie intt was 

. coQled, loaded, ,oiito a j^ilica chromatography column and eluted vyijSi 
15% ethyl acetate/hexanes to collect a mixture of isonaeric C-allyl . 
;benzophenpnes (4-hydrpxy-3-propenyi-benzophenone a^^ 2 hydroxy-3- 
prppenyl-beiizophenone in a ratio of 3:1 ; 1.17g).This mixture (1.1 7g, 
4.9mMol) was dissolved in ethyl acetate (30mL, 0.1 6M) and 10% 
palladium oh carbon (52 1 mg, 0.49mMol) added. The mixture was 
hydrogenated at latm hydrogen and room itemperature. After 2h if was 
filtered through celite and conqentraled. The residual oil was 
chromatographed (silica gel; l()-»15%.ethyl acetate/hexanes) to collect a 
mixture of ispmeric C-propyl benzophehones (4-hydroxy-3-propyl- 
benzophehbne arid 2-'hydroxy-3-propyl-benicophen6ne in a ratio of 5:1 ; 
780mg), the required product l-((3-hydroxy-2-propyl)phenyl)-benzyl 
alcohol (120mg) and the isomeric l-((3-hydroxy-4-propyl)phenyl)- 
benzyl alcohol (25mg). 

Nmr: 30bMHz, CbjOD; 8 0^92 (3H, t), 1.29 (IH, m), L45 (IH, m). 2.55 
(2H, t). 6.0 (IH, s), 6.69 (IH, dd), 6.92 (IH. dd), 6.99 (IH, dd). 7.22 
(IH, m), 7.29 (4H,m) ppm. 

Step C: Preparatipn pf Methyl 3rcW^ 
(hydrpxybenzyl)phenpxy)-propyldiip)phenylacetate 

, , , Toa solution pf Aepipduct of5tepBof E^ 
mg, 0.4% .nimpl) iq 2.6 ml DMF wais addpd 75 mg (6^546 nmnol) 
potassium carbonate, and 184 mg (0.546 mmol) methyl, 3-chloro-4-(3- 
bromopropylthio)phenylacetate; (Example 51 Step A)- The reaction 
mixture was stirred at 60''C for 16 hours. The reaction was quenched 
with pH 4 buffer at room temperature and extracted with ethyl acetate. 
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The combined organic layers were washed with water, brine, and dried 
over sodium sulfate. After filtration and concentration of the filtrate in 
vacuo, the crude product was flash chromatographed (gradient elution 
with 5% - 15% ethyl acetateyhexane) to yield 1 75 mg (7 1 %) of the titled 
compound as a yellow oil, homogeneous by TLC (20% ethyl 
acetate/hexahe). 

'HNMR (500 MHz, CDCI3, ppm): 6 7.35 (m, 4H), 7.28 (m, 2H), 7.19 (t, 
IH, J = 8.0 Hz), 7.13 (dd, IH, J = 8.0, 1.8 Hz), 7:09 (dd, IH. J = 7.7, 
hO HzX 6,81 (dd,; IHv J = 8:0, 0.8 Hz), 6.11 (d, IH^ J « 4vl Hz), 4.10 
(m, 2H)i 3J2 (s* 3H), 3.58 (s; 2H). 3.17 (t, 2H, J = 7.2 Hz), 2.66 (m, 
2H), 2.18 (m, 2H), 2.12.(d, IH. J =4.1)j 1.49 (m, IH). 1.35 -(m,.lH), 
0.94 (tv 3Hi J = 7.3 Hz) ppm. 

Step D: Preparation of Methyl 3-chloro-4-(3-(2-pr6pyl-3- > 
benzoylphehGxy)propylthio)-pheriylacetate 

' The product obtained in Stepi C of Exiample 75 (170 mg; 
0.341 mmol) was dissolved in 1.5 ml methylenes chloride and treated 
with 52 mg (0.443 mmol) N-methylmorpholine N-oxide and 14 mg 
(0.040 mmol; 12 mole %) tetraprop^l ammonium perruthenate. The 
reaction mixture stirred at room temperanire for 2 hours. The crude 
reaction mixture was loaded directly oiito a flash column and purified 
(gradient elution with 5% 12% ethyl acetate/hexane) to yield 137 mg 
(81%) of the titled compound as a colorless oil, homogeneous by TLC 
(20% ethyl acetate/hexane). 

'HNMR (500MHz, CDCI3, ppm): 8 7.83 (m, 2H), 7.59 (m, IH), 7.46 (m, 
2H)i 7.33 (d, IH, J = 1.9 Hz), 7.30 (d, IH, J = 8.0 Hz), 7.21 (t, IH, J = 
8.0 Hz), 7.15 (dd, IH, J = 8.0, 2.0 Hz), 6.96 (d, IH, J = 8.3 Hz), 6^86 
(dd, IH, J = 7.6, 1.0 Hz), 4.17 (t, 2H, J = 5.8 Hz), 3.72 (s, 3H). 3.58 (s, 
2H), 3.1a (t, 2H, J = 7.2 Hz). 2.60 (m, 2H), 2.2Km, 2H). 1.52 (m,f2H), 
0.841 (t, 3H, J = 7.3 Hz) ppm. CI-MS: (M+1) = 497. 

Step E: Preparation of 3-Ghloro-4-(3-(2-propyi-3- 
benzoylphenoxy)pr6pylthio)phehylacetic acid. 
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The product obtained in Step D of Example 75 (1 30 mg; 
0,262 mmol) was dissolved in 1.5 ml tetrahydrofiiran and 0.5 ml water, 
and 350 mL (0.524 nimol) of a 1.5N lithium hydroxide solution was 
added. The reaction mixture stirred at room temperature for 3 hours. 
The reaction was quenched with 2N HCl and extracted with etbyl 
acetate. The combined organic layers were washed with water, ferine, 
and dried over sodiiim sulfate. After filtration and concentration 'of the 
filtrate in vacuo, the crude material was flash chrbmatbgraphed 
(gradient elution with 1.0% - 4.0% methsuiol/niethylene chloridie) to 
give 89 mg (7 1 %) of the titled compound<as a colorless glass> 
homogeneous by TLC (10% meth^ol/methylene chloride). 
'HNMR (500MHz, CDCI3, ppm): 5 7.82 (m, 2H), 7.59 (m, lH), 7^46 (t, 
2H, J = 7.8 Hz), 7.33 (d, IH, J = 8.1 Hz), 7.31 (d, IH, J = 8.1 Hz), 7.21 
(t, IH, J = 8.0 Hz), 7.14 (dd, IH, J = 8.2, 1.8 Hz), 6.96 (d, IH, J = 7.8 
Hz), 6.86 (dd, IH, J = 7.5, 0.9 Hz), 4,16 (t, 2H, X = 5^8 Hz),^ 3.59 (s, 
2H), 3n9.(t, 2H, J = 7.1 Hz), 2^58 (m, 2H), 2;2l (m, 2H), 1.50 (m, 2H), 
0.83 (t, 3H, J = 7,4 Hz).ppm. GI-MS: (M+1) = 483. 



EXAMPLE 76 




Preparation of 4-(3^(2-propyl-3-hydroxy-4-acetylTphenoxy)pr^^ 
phenoxy acetic acid 

/ StPP j : Preparation of methvi4-^hvdroxvphenoxvacetate 

Commercially available 4-hydroxyphenoxyacetic acid ( 2 g) 
was dissolved in methanol (10 ml) with approximately 0.04 ml H2SO4 
cone. The mixture was heated 16 hrs, under reflux. The mixture was 
cooled and reduced in vacuo. The residue was taken up in ethyl acetate 
and washed with saturated aq NaHCOa, followed by saturated aq NaCL 
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The EtOAc extracts were dried over MgS04 and reduced in vacuo. The 
ester was used without further purification. 

Characteristic NMR Resonances: NMR 400MHz (CDCI3); 6.76 
(Aromatic ABq, 4H), 4.56 (s, 2H), 3.78 (s, 3H). MS CI NH3 M+NH/ = 
200. MW= 182.1 

Step 2 : Preparation of 4-(3-(2-propyl-3-hydroxy-4-acetyI- 
phenoxy)propyloxy)phenoxy acetic acid. 

To a solution of 2,4-dihydroxy-3-propylacetophenone;(4.0 
g, 20.6 mmol) in 2-butanone (50 mL) was added K2CO3 (6*0 g) and 1,3- 
dibromopropane (10 mL). The reaction was heated to reflux until TLC 
analysis indicated that the reaction was complete. The reaction was 
filtered and concentrated to a small volume. Column chromatography 
(0->10% ethyl acetate/hexanes) gave l-bromo-3-(2-propyl-3-hydroxy- 
4-acetyl-phenoxy)propane. To a solution of methyl 4- 
hydroxyphenoxyacetate Step 1 (156 mg) and 1 -bromo-3-(2-propy^3- 
hydroxy-4-acetyl-phenoxy)propane (above; 300mg) in 2-butanone: 
(5mL) was added potassium carbonate (196 mg). The mixture was 
refluxed for 48h. The reaction mixture was cooled to room temperature 
and partitioned between diethyl ether and 2N HCl. The organic layer 
was separated; washed with brine, dried over MgS04, and concentrated. 
Colunm chromatography (30% ethyl acetate/hexanes) gaye methyl 4-(3- 
(2-propyl-3-hydroxy-4-acetyl-phenoxy)propyloxy) phenoxy acetate: A 
solution of methyl 4t(3-(2-propyl-3-hydroxy-4-acetyl- 
phenoxy)propyloxy) phenoxy acetate (above; 100 mg) in 3:1:1 methanol 
/ water / tetrahydrofuran (4 mL) was treated with LiOH.HjO (100 mg). 
The solution was stirred for 2 hour. The solution was partitioned 
between ethyl acetate and 2N HCl. TTie organic layer was washed with 
brine, dried over magnesiunii sulfate, filtered and evaporated to give the 
title compound as a solid. 
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Characteristic NMR Resonances; NMR (acetone): 7.77 (d, 1H;J = 
8.8 Hz); 6.89(bs,4H); 6.67 (d, IH, J = 8.9 Hz); 4,62 (bs, 2H); 430 
(t, 2H, J = 6.J Hz); 4.18 (t, 2H, J = 6.0 Hz); 2.62 (bt, 2H, J = 7.4 Hz); 
2.58 (s, 3H). 

BIOLOGICAL ASSAYS 

L White Adipose Tissue in vitro Assay 

„ The ability of compbtinds of the present- invention to 
enhance the insulin activation of l^C-glucose incorporation into 
glycogen in white adipose tissue (WAT) was determined by the 
following assay. ^ p ^ 

This assay measures the efficacy of the instant compounds 
to enhance the insulin activation of MC-glucose incorporation into 
glycogen in white adipose tissue (WAT) in a 5 hour completely m v/fro 
system. All procedures are performed in medium 199 containing 1% 
bovine serum albumen, 5 mM HEPES, and antibiotic (100 umts/ml 
^penicillin, 100 |i:g/ml streptomycin sulfate, 0.25 amphotericin B), 
hereafter called culture medium. Epididymol fat pads are minced with 
scissors into small fragments , approximately 1 mm in diameter. 
Minced WAT fragments (100 mg):are incubated in a total volume of 0.9 
ml culture medium containing 1 mU/ml insulin and test compound in 
tissue culture incubator at 37^C with 5% GO2 with orbital shaking for 3 
hours, i^c^iabeled glucose is added arid incubation continued for 2 
hours. Tubes are centrifuged at low speed, infranatant is removed and 1 
M NaOH is added. Incubation of alkali-treated WAT for 10 minutes at 
60PC soiubilizes tissue. Resulting tissue hydrolyzate is applied to 
Whatman filter paper strips which are then rinsed in 66% ethanol 
followed by 100% acetone which removes unincorporated l^C-glucose 
from bound ^^G-glycogen. The dried paper is then incubated in 
solution of amyloglucosidase to cleave glycogen into glucosel 
Scintillation fluid is added and samples are counted for l^c activity. 
Test compounds that resulted in 14c activity substantially above 
incubations with insulin alone are considered active insulin-enhancing 
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agents. Active compounds -were titrated to determine the compound 
concentration which resulted in 50% of maximum enhancement of 
insulin activation and were termed EC50 values. EC50 values for the 
instant compounds were found to be 50 pM or lessv preferably 5.0 to 
.0001 pM or less. ^ 

IL PPAR Receptor Binding and/or Transactivation Assays 

Compounds of the instant inverition which are useful for the 
above discussed treatments can be identified and/or characterized by 
employing the PPAR 5, and y binding assays and/or PPAR 5; PPAR a 
and PPARyti^activation assays. The issays are useful in predicting 
or quantitating in vivo effects having to do with the control or 
modulation of glucose, free fatty acid; trijglyceride; insulin or 
cholesterol. To evaluate 1G50 or EG50, values the compounds were 
titrated in the appropriate assay using different concentrations' of the 
compound to be tested. To obtain the appropriate values (%Inhibition- 
IC50, or %Activatioh-EG50), the data resulting from the assays were 
then analyzed by determining the best fit of a 4 parameter function to 
the data using the I^venberg-Marquardt hbrivlinear. fittings algoritto in 
Kaleidagraph (Synergy Software^ Reading; PA). The human nucleiar 
receptor cDNA for PPAR5r(hPPAR5) has beeacloiied fr a human 
osteosarcoma cell eDNA library and is fully described iri, A et 
al.. Molecular Endocrinology, 6; 1 634- 1 64J ( 1 992), herein incorporated 
by reference in its entirety. See A. Jglbrecht et al., Biochem. and 
Biophy. Res. Comm. 224:431-437 (1996) and T. Sher et^L, Biochem. 
32:5593-5604 (1993) for a description of the humari nuclear receptor 
gene PPARy and a. 

Tlie hPPAR6 binding assay comp 
(a) .preparing multiple test samples by incubating separate aliquots of the 
receptor hPPAR5 witfi a test compound in TEGM containing 5-10% 
C6S-1 ceil cytoplasmic lysate and 2.5 nM labeled ([3H2]Cpmpound 
D, 17 Ci/nunole) fpr a mwmum of 12 hours, and preferably for 
about 16 hours, at 4 'C, wherein the concentration of the test 
compound in each test sample is different, and preparing a control 
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sample by incubating a further separate aliquot of the receptor 
hPPAR6cunder the same conditions but without the test compound; 
• then ;.; •■•„ :v . 

, (b) removing unbound ligand by adding dfcxtran/gelatin-coated charcoal 
to each sample while maintaining the samples at 4 and allowing at 
least 10 minutes to pass, then 

(c) subjecting each of the test^s^ples and the^ control sample from step 
: '(b) to centrifiigation at 4 'G until the charcoal-is pelleted; then 

(d) rcpunting;a portion of the supema^t fraction of each of the test 

r . "i ' samples and the control sample/from step (c) ,in a liquid scintillation 
, counter and analyzing.the resultsi to, determine the>I|^50 of the test 
compound.' , 

;i .In the hPPARS binding assay, preferablyiat least four test 
samples :of varying concentrations of a single test compound are 
prepared in order to determine the IC5G. 

. ' TTie hPPARS tramactivation assay comprises the steps of: 

(a) seeding an hPPAR5/GR stable GHOtKl cell line into alpha.MEM 

containing 10% FGS,- 10 mMHEPES. and 500 mg/ml:G41 8 at 37°C 
n/in an atmosphere, of 1^ ; ;k 

(b) ;>incubating the cells from step (a) for 16 to 48 hours; preferably 
about 20 hours, at 37^G in an atmosphere W 10% (SC^ in iir; ' 

- (c) washing the bells from step (b) with alpha MEM; 

• ■ (d) prepanrig multiFfle test cell groups by incubating separate- group of 
the cells frorii step (c) with the test compound iii alpha MEM 
' containing 5% charcoal stripped PCS, 10 mM HEPES, and 500 
' ' mg/ml G4i8; for 14 to 48 hoiirs, preferably about 24 hours, at 37®C 
in an atmosphere of 10% G02 in air, wherein the Concentration of 
the test Compound in each test cell group is diffeitnt, and preparing a 
control rail ^up by inciibating a furthisf separate group of the cells 
fiwm step (c) unider the s$me conditions but widiout the tfest 
compound; then ' ' ' 

(e) preparing cell lysates from eabh df the test cell groups and the 
cohtroi cell group of step (d) using an aqueous detergeint lysis buffer, 
and ■ 



wo 97/28115 



PCT/US97/01689 



- 143 - 

(f) measuring the lucifefese activity of the test cell groups and the 
control cell group of step (e) and analyzing the results to deteimine 
the EC50 of the test compound. 

; h the hPPARS traiisactivatioa assay, preferably at least 
four test cell groups of varying concentrations of a singie test compound 
are prepared in order to determine the EC50. 

Particular terms and abbreviations used herein are defined 
ias follows: gs^ is glutathione-S-transferase; EDTA is ethylenediamine- 
.tetraacetic acid; HEPES is N-[2-hydroxyethyl]-piperazine-N*-[2- 
■ethanesulforiic acid]; PCS is fetal calf serum; Lipbfedtainine is ^ 3:1 
.(w/w) liposome formulation of the polycationic lipid 2,3-rdioleyloxy-N- 
[2(sperminejcarboxamido)ethyl]-N,N-dimethyl- 1 -propanaminiiim- 
trifluoroacetate and the neutral lipid dioleoyl phosphatidylethanolamine 
in wateii G4i 8 is geneticin; MEM is Minimum Essential Mediiim; Opti 
MEM 1 Reduced-Serum Medium is an aqueous composition cohtairang 
HEPES buffer, 2400 mg/L sodium bicarbonate, hypoxanthine, 
thymidine, sodium pyravate, L-glutamine, trace elements; growth 
|fctors,^d phenol reduced to 1.1 mg/L; Lu^ifer^se Assay Reagent 
^in re-constituted form) is an aqueous composition containing 20 mM 
,tricine, 1.07 mM (MgCO3)4Mg(OH)2«5H20, 2.67 mM MgSoi OA mM 
EDTA, 313 mM DTT. 270 fiM coenzyme A, 470'jiM lucifenn, 530 
iiM ATP;"having a final pH of 7.8. ! 1 . r. 

• AD-5075 has the following structure: '^ 




AD-5075 (Takeda) 



Opti MEM I Reduced-Serum Medium, alpha MEM, 04 18, 
Lipofectamine are commercially available from GibcoBRL Life 

( 
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Technologies, Gaithersburg^ Maryland. Alpha MEM is an aqueous 
; composition having the following components: 



Component: Inorganic Salts 


1 

mg/L 11 


CaCb (anhyd.) 


20000 ^ 


CaGl2»2H20 






" 400!(X) 


,MgS04 (anhyd.) 


97.67 


MgS04-7H20 




NaQ ■■ 


68o6:do 


NaHCb3 \.'r 


2200.00 


NaH2PO4'H20 


. 140i00 . ( 


NaH2P04«2H2C> 




Other Components: : mg^L .| 


D-Gludbse 


1000:00 1 


Lipoip Acid 


\ ^ 0.20; '1 


Phenol Red 


IQ.pO 


Sodium Pymvate 


i 110.00 


Amino Acids: 


mg/L 


L-Alanine 


25.00 


L-Arginine*HCl 


126.00 


L-Asparagine»H20 


50.00 


L-Aspartic Acid 


30.00 


L-Cystine 




L-Cystine»2HCl 


31.00 


L^Dy^teine HCl 





wo 97/28115 



PCT/US97/01d89 



145- 



1 L-Gysteine HCI-H20 


lOOiOO 


L-Glutamic Acid 


75.00 


L-Glutamine 


292.00 


L-Alanyl-L-Glutamine 


■ ■ ■ ■■ ' ' 


Glycine 


50:00 


L-.HistidineHCl*H20 


42.00 


L-Isoieucine 


52,00 


L-Leucine 


52,00 


L-Lysine^HCl 


73.00 


L-Methionine 


15,0Q' 


t-Pheiffylalarafie 


32.00 ; 


L-Proline 


40.00 


L-Serine 


25.00 


L-Threonine 


48.00 


L^Tryptophan 


10.00 


L-Tyrosine 




L-Tyrosine (disodium salt) 


^ 52:00 .'1 


L- Valine 


' 46.00 1 


Yitamins: r 


mg/L ! 1 


L-^scorbicacid 


50-00 J 


Biotiri 


o:io 1 


P-Ca Pantothenate 




Choline Chloride 


LOO 1 


Folic 2[cid 


1.00 


i-Inositol 


2.00 


Niacinamide 


i.oq 
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LOO 

0.10 . 
1.00 

1.40 : J 

Ribonucleosides mg/L 

j BSBSBMHHHi 

Adenosine 
Cytidine 
Giiahosine 
Uridine 

Deoxy ribonucleosides mg/L 

T Deoxyadenosine 
2 Deoxycytidine HCl 
T Deoxyguanosine 
Thymidine 

The instant compounds, which are useful for treating the 
l^above discussed disease states, will preferably have IC50 values at one, 
two or all of the PPAR (PPARy, PPAR5 or PPARa) receptor cites of 
equal to or less than 10 jyiM binding assay, and an E650 equal to or less 
^tilian 10 M^M in the transactiyation assay, Preferably* ^^a^ 100 nM 

!in the binding assay, and an EC50 equal to or less than 100 nM in the 
itransactivation assay. More preferably, the instant compoimds have an 
JC50 equal to or less than SO nM in the binding assay, and an IC50 
equal to or less than 50 nM in the transactivation assay. Most ; 
preferably, the instant compounds have an IG50 equal to or less than 10 
nM in the binding assay, and an EC50 equal to or less than 10 nM in the 
transactivation assay.. 



Pyridoxal HCl 
Riboflavin 
Thiamine HCl 
Vitamin B 12 



10.00 
10.00 
10.06 
10.00 



iooo 
'10.00 



PPAR Receptor Binding Assav 

A. Preparation of Human PPAR72 and 5 
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Human PPAR72 and. PPAR6, independently,, 
as g^t-fusion proteins in £. coU. The.full length fiunian cDNA for 
PPARyZ and PPAR5 were subcloned into the PGEX-2T and PGEX-KT, 
respectively, expression vector (Fhamiacia). E. coli cdntaining.the 
piasniid were grown, induced, and then harvested by centrifugation. The 
resuspendeiJ pellet was broken in a French press and debris was 
removed by centriftigation at 12,(k)0Xg. Receptors were purified from 
the supeniataiit by a|^ty chromatography on glutathione sepharose. 
After application to the column, and i wash, receptor was eluted with 
glutathione. Glycerol was added to stabijize the receptor and aliquots 
were frozen at -80 *C for later use. 

B. f2HlAD-5675 and Example 11 bispiac ement As.sav 
for PPARy2 and PPARS. respectively . 

Fpr each assay, an aliquot of receptor (1:1^^ 
dilution) was incubated in TEGM (10 mM Tris, pH 7.2, 1 mM EDTA, 
10% glycerol, 7 pl/lOO ml 6-mercaptoethanol, 10 mM Na molybdate, 1 
mM dtthiothreitol, 5 pg/ml aprotinin, 2 pg/ml leupeptin, 2 pg/ml ' 
benzamide and 0.5 mM PMSF) containing 5-10% COS-1 cell 
cytoplasmic lysate and lO nM ladled thiazplidinedione ([3H2]AD-5075, 
21 Ci/nmiole),£ test compound compound, 11, 17 

Ci/minole), ± test cbmpoiind, respectively. Assays were inicutlated for 
~16 h at 4 'C in a filial volume of SiX) pi. Unbound ligand was removed 
by addition of 200 pi d^xtran/gelatin-coated charcoal, ^^6^ -10 
minutes. After centrifugation at 3000 rpmi for 10 mm at 4 'C, 200 pi of 
the supernatant fraction was counted in a liquid scintillation counter. In 
this assay the Kd for AD-5075 and Example 1 1 is 1 nM, respectively. 

PPAR Recebtoir TrahsactivaHon Ass?iv - ^ 

A. Activation of hPFAR-y and hPPARSMethods 

I.'-' ■■ -'Plasmids "" ■ • 
The chiineric receptor expression boristriicts, pSG5- 
hPPARyZ/GR and pSG5-hPPAR6/GR, wiere prepared by iiiserting the 
DNA binding domain of the inurine glucocorticoid receptor adjacent to 
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the ligarid binding dbm^ of hi^PARV2 or hPPAR5. These vectors were 
kindly prbvidetJ by pr. Aznel Schmidt (MRL). Tlie 'glucoc 
receptor -responsive reporter vector, pMMTV/luc/^^ the 
murine mammary tumoiir virus (MMTV) promoter adjaceiit to the 
liiciferase geiie (luc) and the Wdmyciri resistance gene (rieJo). It was 
constructed from pMMTV/luc \yhich was provided by Dr^ Azriel 
" Schrnidt (Merck Research Laboratories). Prior to transfection into 
CHO-Kl cellsl pSG5-hPP'AR^R and pSG5-hPPAI^§/d 
linearized with Xba I. pMMTV/luc/neo DNA was cut with Pyu 1. Wild 
tyjfjei Veceptor constructs, pS<j!54iPPAI^ pSG5- 
hPPARa were prepared by inserting the fiill-length hl^^ 
and PPARa cDNAs adjacent to the Sy40 promoter in pSG5. The 
PP^^R-respbl^^ reporter constm^ of 
a generic PPRE placed adjacent to the thyrnidine k^ 
promoter and the ludferase reporter gene. The transfection control 
vector, pCNfV-lacZ, contains the galactosidase Z gene imder the 
regulation of thfe cytdriieg^^ 

2. Production of stable cell lines 

CHp-ki cells were seeded overnight at 6xl()^ cells /60 mm 
dish in alphai Klihiniu Essential Medium (MEM) containing 10% fetal 
calf seiwril (TCSV iO mM HEPES;^ 

,ptrg/ml Streptomycin sulfajfe at 37^C in an, atmosphere of 10% C02 in 
ain Thef cells were washed pnc^ with OptiMEM l Reduced-Serum 
Medium and then cqtransfected with 4,5,.pg pf pSG5-hPPAR72 /QR or 
pSG5--h?PAR5/GR e^^^ vector and 0.5 pg of pMN^ in 
the presence of 100 pg Lipofectamine (GIBCO BRL) according to the 
instmctions of the manufacturer. Transfection medium was removed 2 h 
later and replaced with growth medium. After being incubated for 3 
days, cells were subcultured by diluting the cell suspension 1/1250 and 
1/6250 and placing the cells in a 100 mm culture dish. Selection of the 
, stable cell lines was initiated the next day by adding 500 pg/ml G418 to 
the mediurn* Cf^Us were routinely fed with the selection inedia for 1 
month at which time 120 colonies were picked and transferred to 24 
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' well culture plates. Ten days lateri confluent colonies were transferred 
r to-6 well plates to maintain stocks: and tb 96 well plates to assay for 
luciferase activityi Positive clones were characterized and validated by 
titrating 4 known agonists on each clone. Two clones, g2B2P2D9 and 
d2A5P2G3, were selected for screening purposes. 

B. hPPAR/GR transaetivation screens in stably 
transfected CHO-Kl cells • 

The hPPARyZ/GR and hPPAR5/GR stable CHO-Kl cell 
lines were seeded at 1x10^ cells/well in 96 well cfell culture pliEites in 
alpha MEM containing 10% FCS, 10 mM HEPES, and 500 mg/ml G418 
at 3^°C ill an atthbsphere Gf*iO% C02' in aii-: Afca 20 hour 
iiiciibation, cells Were washed once with alpha MEM and theh inciibated 
in an atriiosphere of 10% CO2 iii air in alpha MEM con'taiiiing 5% 
charbbal stripped FCS, 10 mM IffiPES, arid 500 m^ml G418. The cells 
were incubated for 24 hours inihe aSseinice of test cbinpoiifid Br ih the 
presence of a range of concentraiibris of test compounid" Cell ly^ates 
were prepared from washed celk using Reporter Lysis Buffer 
■(Prohiega) accbrdiiijg to the mMufactureir's directions. Luciferase 
ictiviiy in cell extracts was detehtiihed using Luciferase Assay ^ 
buiffer (Promega) in a ML3(X)diuminoiTieter (;bynatech Laboratories 

^mactiyati(^v Wild-1^ Assay - ' 
: A. Characterizattioh'bf ligand activity oil wild^ 

hPPARt, hPPAK5 a^d hPPARa. 

COS- 1 cells were seeded iat 0.5 X 1 0^ cells/dish mto 24 well 
plates in Dulbeccb's modified Eagle medium (high glucose) containing 
10% charcoal stripped fetal calf serum, nonessential amino acids, 100 
units/ml Penicillin G and 100 pg/ml Streptbmycin sulfate' at 37'C in a 
humidified atmosphere of 10% COi. Aftei^ 24 hours, transfectiohs 
were* performed With LVofectaniine (Gibco-BRL, Gaitheisburg, MD) 
according to the insthictioni of the manufacturer. In general, foi- 
transactivatibh experiiiients^ transfectioh iriixes contained 0.15 mg of 
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hPPAR72 hPPARa or hPPARS expression vector, 0.15 mg of reporter 
vector pPPRE-luc and 0.001 mg of pCMV-lacZ as an internal control of 
transfection efficiency. Compounds demonstrating significant agonist 
activity in the above primary screen were further characterized by 
incubation with transfected cells for 48h across a range of 
concentrations. Luciferase activity was determined as described above. 

In a similar manner, hPPARyl cDNA can be used in place 
of hPPAR72 cDNA in the methods described in Example 5 to make the 
wild type receptor construct, pSGS-hPPARyl. 

. IIL/fiv Vivo Studies . ... ,^^r 

:^ : ■ . f Methods . 

db/db Mice are obese, highly insulin resistant animal^^ The 
db locjus h£is bttn shpvm to code for the leptin receptor. These animals 
are subsjtantiaUy hypertriglyceride^^^ 

, M^le db/^bJ mice (10-11 week old C57BlilCFJ, Japkson 
lUbs, Bar Harbor, ME) wejrp housed 5/cage and allowed at/ //k access to 
grpund l^urina rodent chow and water. The animals, and their food, 
were >yeighe^l every 2 days and were dosed dailjr by gavage with vehicle 
(0.5% carbo^yn^ethylcelluloseXi t^st compoiind at .the indicated dose. 

^ E^g suspensions^ glucose. Cholesterol and 

, triglyceride concentrations Nvere determined from blood obtained by tail 
bleeds at 3-5 day intervals during the study period. Glucose, cholesterol 
and triglyceride, determinations were performed on a Bpehringer 
Mannheim Hitachi 9 1 1 autpinatic analyzer Ooehringer Mannheim, 
Indianapolis, IN) using heparinized plasma c^ijiuted 1:5, or 1:6 (v/v) with 
nonpal saline. Lean animals \yere age*matched heterozygous mice 
^^intained in the same manner. The instant compounds were found to 
lower triglyceride and glucose levels at a dose of.abput lOpmg/kg, 
preferably a dose of abiout 10-50 mg/kg, when administered by oral 
gavage daily for a period of at least 5 days. 

Lipoprotein analysis was performed on either serum, or 
EDTA treated plasma obtained by heart puncture frpm anesthetized 
animals at the end of the study. Apolipoprptein concentrations were 
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determined by ELISA, and cholesterol particles were analyzed by 
FPLC, precipitation, or ultracentrifugation* Total liver RNA was 
prepared from tissue that had been frozen on liquid nitrogen at the time 
of euthanasia. Apolipoprotein mRNA was analyzed on Northern Blots 
using specific probes for mouse or rat proteins. 
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WHAT IS CLAIMED IS: 

1 . : A compound haying the formula I: 




or a pharmaceutically acceptable salt thereof, wherein: 

R is selected from the group consisting of H, Ci-6 alkyl, C5-10 aryl, 
and C5-10 heteroaryl, said alkyl, aryl and heteroaryl optionally 
substituted with 1 to 3 groups of R^; 

R* is selected from a group consisting of: H, CI-15 alkyl, C2-15 
alkenyl, C2-15 alkynyl and C3.10 cycloalkyl, said alkyl, alkenyl, 
alkynyl, and cycloalkyl optionally substituted with 1 to 3 groups of R^; 

R2 is selected from a group consisting of: H, C1-15 alkyl, acyl, C2-15 
alkenyl. 0R3, C02alkyl, C(0)R3, OH, -0C(O)r3, C2-15 alkynyl. C5. 
10 aryl, C5.10 heteroaryl, said alkyl, alkenyl, alkynyl, aryl and 
heteroaryl optionally substimted with 1 to 3 groups of R^; 

R3 is selected from a group consisting of: H, NHR*. NHacyl, Ci_i5 
alkyl, C2.15 alkenyl, Cl-is alkoxy, COialkyl, OH, C2-15 alkynyl, C5. 
10 aryl, C5.10 heteroaryl said alkyl, alkenyl, alkynyl, aryl and 
heteroaryl optionally substituted with 1 to 3 groups of Ra; 

f 

R4 is selected from die group consisting of: r2, -B-R5 or ■^C=y2, 
with the proviso that when (Z-W-) is Z-CR^R^. Y is O and R4 is r2, 
then r2 is not acetyl, H, alkyl, alkoxy or aryl; or when (Z-W-) is Z- 

CR^'. Y is O and R4 is ^C=y^ then Y2 is not O, or when 
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(Z-W-) is Z-CR*^'-, or Z-C— rS— , where r8 is O. Y is S or O and 
r4 is -B-R5, then B is not p or S; 

r5 is selected from the group consisting of: C^-io aiyl and C5 10 
heteroaryl, said aiyl and heteFoaryl optionally substituted with 1 to 3 
groupsofRS; ^ j.^ . 

B is selected from the group consisting of: O, S(0)p and NRI; 

(Z-W-) is Z-CRV-, Z-CH=CH-/or Z-fc— R^ ; ' ' \ ' 
R is selected from the group consisting of CR^\ O, MR*, and ,S(0)p; 

R and R are independently selected from.the group consisting of H, C,. 
6alkyl; 

Xl and X2 are independently selected from a group consisting of: H, 
OH, Cl-15 alkyl, C2-15 alkenyl, €2-15 alkynyl, halo, 0R3, C5-10 aryl. • 
C5-IO aralkyl, C5- 10, heteroaryl and Cl-iQ acyl, said alkyl, alkenyl. 

alkynyl, aryl and heteroaryl optionally substituted with I to 3. groups of 

Ra; 

Ra represents a member selected liom the group consisting of: halo 
aryl. acyl, heteroaryl, CF3, OCF3, -0-, CN, NO2, R3, OR3; SR3, 
S(0)R3, SO2R3. NR3R3, NR3COR3, NR3e02R3, NR3C0N(R3)2, 
NR3S02R3, C0R3, CO2R3. C0N(R3)2, S02N(R3)2, 0C0N(R3)2 said 
aiyl and heteroaryl optionally substituted with 1 to 3 groups of halo or 
CI -6 alkyl; 

Y isselected from the group consisting of: S(0\, -CHj-, -C(0)-, 
-C(0)NH-, -NR-, -0-, -SO2NH, -NHSO2; 
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is selected from the group consisting of: O, NR and C; 

y2 is selected from the group consisting of: O, N(Cl -15) alkyl, 
N(C02)alkyl, N-Oalkyl, N-Oacyl and N-OH, with the proviso that if 
isPandR3isCH3thennis2; , 

Z is selected ifrom the group consisting of: CC^R^, R3cp2l^^. 
CONHSO2R, CONH2 and 5-(lH-tetrazole); 

t and V are independently 6 or 1 such that t + v = 1 

Q is a saturated or unsaturated straight chain hydrocarbon coiitaining 2- 
4carbon atoms and 

■■ pis-0-2. ' ' ■ ' ' ■ ■^""■■'^ ■ • ■ '• . ■ 

2: doiiipoimd 6^^ 
independently H or halo. 

3: ' AcoiMpouiidofCli^ 

4. A compoimd 6f Claim 1 where Y is S(0)p, wherein p 

' 5. A compound of Claim 1 where Y is -CH2-. 

6. . A compoimd of Claim I where Y is -CO-^^^^ 

7. , A con^ppimd of Claim L wheie Y i& 'NH?i" 

.>■ ■. 

8. A compound of Claim 1 where Y is NHSO2 or 
SO2NH; • '> • 

9. A compound of Claim 1 where Y is C(0)NH. 
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10. A compound of Claim 1 where r4 is r2 with the 
proviso that when (Z-W-) is Z-CR^^.and Y is O then r2 is not acetyl, 

alkyl, alkoxy or aryh ; 

11. A compound of Claim 1 where r4 is -B-R5 with the 

proviso that when (Z-W-) is Z-CR^R^-, or Z-C — — ^ ^vhere r8 is 
0, and Y is S or O, then B. is not O or S. : ; r; 

. 12. A coinpoundofGlaim l where R4is "^C-Y^^ 

the proviso that when (Z-W-) is Z-CRV.and Y is O then y2 is not O. 

' . .. ■ :■ -V % v"^ ',.?-■•.:.: . ." , . 

13. A compound of Claim 1 where W is -CR'R^- or 
z-b— R^. 

14. A compound of Claim 1 Wherein: 

R is Ci-6 alky I or C5-10 aryl, said alkylor aryl optionally substimted 
with 1 to 3 groups of R^; ■ ' " 

RMs Cl-l5alkyl; 

Xl &X2 are independently H,Ci^ alky r,- or halb; - • 
Yis d, NH brS; 

Yl is O; 

R6 r7 • - ■ 

(Z-W-) isZ-CRV-or Z-b— RS— . 
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r4 is -B-R5 or -^C-Y . ^ith the proviso that when (Z-W-) is Z-CR^rI 
Y is O and R4 is -^C-Y^ then Y2 is not O, or when (Z-W-) is Z- 



CR^R^-, or Z-C-^R^ , where R« is O, Y is S or O and r4 is -B-RS, 
then B is not O or S; 

Ra is a member selected from the groujp consisting of: halo, aryU acyl 
heteroaryl, CF3, OCF3, CN, NO2, R3, 0R3; SR3, S(0)R3, S02R3, 
NR3COR3, C0R3, C0N(R3)2, S02N(R3)2, said aryl and heteroaryl 
optidhaily substituted with 1 to 3 groups of halo or CI -6 alkyi; and 

Z is C02R3. CONHSO2R, CONH2 or 5-(l H-tetrazoIe). 



consisting of: 

Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-propionylphenoxy)- 
propylthio)-phenylacetate; 



propionylphenoxy)propyIthio)phenyl-acetic acid; 

Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l -oxobutyl)phenoxy)- 
propylthio)phenyl acetate; : 

3-Chloro-4-(3-(2-propyl-3-hydroxy-4-(l-oxobutyl)phenoxy)- 
propylthio)-phenylacetic acid; 



Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l -oxo-2-methylpropyl)- 
phenoxy)propylthio)phenylacetate; 

Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l-oxopropyl)phenoxy)- 
propyloxy)phenylacetate; 




15. A compound of Claim 1 selected from the group 



3-Chloro-4-(3-(2"propyl-3-hydroxy-4- 
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3-Chloro-4-(3-(2-propyl-3-methoxy-4-proi)iohylph6noxy)pr6pylthi 
phenylacetic acid; 

methyl-3-chloro-4-(3-(2-propyl-3-methoxy-4-j)r6pibnylphenoxy) 
propylthio)phenylacetate; 

Methyl 3-chlof6-4-(3-(2'pr6pyl-3-acet6xy^-propi6nyIphenoxy)pro^ 
thio)phenylacetate; 

Methyl 3- chloro-4-(3-(2-propyl-3-hydr6xy-4-(U' 
hydroxyliminopropyl)-phenoxy)propyithio)phenylacetate; 

3-Chloro-4-(3-(2-pfdpyl-3-hydrbxy-^4-(r 
hydroxyliminopropyl)phenoxy)-propylthio)phenylacetic acid; 

Methyl 3- chloro-4-(3-(2-propyl-3-methoxy-4-( 1 - . 
hydroxyliminopropyl)-phenoxy)propylthio)phenyl acetate; 

3-Chloro-4-(3-(2-propyl-3-methoxy-4-(l- ' ■ : ■ i ; 

hydroxyliininopropyl)phenoxy)-propylthio)phenyl acetic acid; 

Methyl 3-ehloro-4<3^(:2-pi^py l-3-hydr6xy-4^ 1 -hydrbxyliriiihbpropyl)- 
phenoxy)propyloxy)phenyl acetate; 

Methyl 3-chIor6-4-(3-(2-propyl-3-hydroXy-4Kl^methoxyliihinop^^ 
phenoxy)propylthio)phenylacetate; 

Methyl 3-chloro-4-(3-(2-pr6pyi-3-hydroxy^-(l -hydroxy limiiiobutyl)- 
phenoxy)propylthio)phenyIacetate; 

3-Chloro-4-(3-(2-propyl-3-hydroxy-4-(l- - 
hydroxyliminobutyl)phenoxy)-propylthio)phenylacetic acid; 
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Methyl 3-chIoro-4-(3-(2-propy l-3-hydroxy-4-( 1 -acetoxy iminobutyl)- 
phenoxy)propylthio)phenylacetate; 

Methyl 3-chloro-4-(3-(2-propyl-3-hydroxy-'4-( 1 -hydroxylimino-2- 
methyl-propyl)phenpxy)propyltW 

3-Chloro-4-(3-(2-propyl-3-hydroxy-4-( 1 -hydroxylimiiio-2- 
methylpropyl)rphenoxy)propylthio)phenylacetic acid; 

Methy 1 3-chloro-4-(3-(2-propy l-3-acetoxy-4-( 1 -hydroxyiminopropyl) 
phenoxy)propylthip)phenyl acetate; ^ 

3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l- 
oxopropyl)phenoxy)propylthio)-phenylacetamide 

Methyl 3-chloro-4-(3-(2-cyclopropyImethyl-3-hydroxy-4-propionyl- 
phenoxy)propylthio)phenylacetate; ^ ^: 

3-Chloro-4-(3-(2-cyciopropylmethyl-3-hydroxy-4-propionylphenoxy)- 
propylthio)phenylacetic acid; , 

Methyl 3-chloro-4-(3-(2-cyclopropylinethyl-3-hydroxy-4-(l- 
hydroxyiminp-prppyOphenqxy )propyUW 

3-Chloro-4-(3-(2-cyclopropylmethyl-3-hydroxy-4-( 1 - 
hydrpxyiminpprppyl)-phenoxy)propylth^ ' j il 

Methyl 3-chloro-4-(4-(2-propyl"3-hydroxy-4- 
propipnylphenyl)butyltIiio)-phenylacetate;: 

3-Chloro-4-(4-(2-propyl-3-hydroxy-4-propionyIphenyI)- 
butylthio)phenyl-acetic acid; ^ 
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Methyl 3-chloro-4-(4-(2-propyl-3-hydroxy-4-(l-hydr6xyiininopropyl)- 
phenyl)butyIthio)phenylacetate; • . 

Methyl 3-chloro-4-(4-(2-propy I-3-hydroxy-4r( 1 ^hydroxyiminopropy 1)- 
phenyl)butylthio)phenylacetic acid; 

Methyl 3-chloro-4-(3-(2-(2-propenyl)-3-hydr6xy-4-propionylpherioxy)- 
propylthio)phenylacetate; •• . . ■ ; , 

Methyl 3-chloro-4-(3-(2<2-propenyl)-3-hydf6xy-4-(i- 
hydroxyimindpropyI)-phenoxy)propylthio)phenyla(Cfetate;; ' ' 

3-Chloro-4-(3-(2-(2-propenyl)-3-hydroxy-4^(l-hydroxyiininopropyl)- 
phenoxy)propylthio)phenylacetic acid; • ; ' ■■ 

Methyl 3-chloro-4-(3-(2-propyl-4- 
propionylphenoxy)propyltHio)phenyl-acetate; : . ■ 

3-Chloro-4-(3-(2-propyl-4-propionylphenoxy)pr6pylthi6)phenylacetic 
acid; . . 

Methyl 3-chloro^-(3-^(2-prop;yl-4-(l- i- ' ' ^ 
hydroxyiminopropyl)phenoxy)propyl-thio)phenylacetate; 

3-Chloro-4.(3-(2Tpropyl-4-(l- , 

hydroxyiininopropyl)phenoxy)propylthio)-phenyIacetic acid; 

Metfiyl 3-chlGro-4-(4-(2-propyl-3-hydroxy-4facetylphenoxy)butyithio)- 
phenylacetate; iti ■. , 

3-Chloro-4-(4-(2-propyl-3^hydroxy^-acefylphehoxy)butyto^ 
acetic acid; 
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3-ChlGro-4-(3-(2-propyK3-hydroxy-4- 
acetyl)phenoxy)propylthiophenyI- 5-inethyl-( 1 H)-tetrazole; 

i 

3-Chloro-4-(4-(2-propyl-3-hydroxy-4-aGetylphenoxy)b^^ 
5-methyl-(lH)-tetrazole; - r ^ , 

3-Ghloro-4-(3-(2-propylT3-hydroxy-4-propionylphen 
phenyl-S-methyHlHHetrazoIe; --i, .,, 

3-ChIoro-4-(3^(2-prppyJr3-hydroxy-4-( 1 -hy droxyiminopropy 1)- ^ \ 
phenoxy)Tpropylthio)-phenyl-5jmethyl-( 1 H)-tetrazole; : . y . ^ 

3-Chloror4-(4-(2-.propyl-3-hydroxy-4Tpropionylphenoxy)but 
phenyl-5-methyl-(lH)-tetrazale; , ; : / u . : 

3- Chloro-4-(4-(2-propyI-3-hydroxy-4-(l -hydroxyiminppropyl)-vr 
phenoxy )-butylthio)pheny l-5-methyU( tH)-tetrazole; / : 

4- (3-(2-Propyl-3-hydroxy74-acetyIphenoxy)propjto^ 
methyl-( 1 H)-tetrazole; 

4-(4-(2-Propyl-3-hydroxy-4-propionylphen0xy)butylpxy)-phen^^^ 
methyl-(lH)rtetrazole; V : ^ m ^^ 

4-(3-(2-Propyl-3-hydroxy-4-acetyIphenoxy)propylthio)phenyN5v 
methyHlH)Ttetraz;oIe;^ : ^ . - t : , ; ^ ^ . 

3^Chloro-4-(4-(2-prop:yl-3-hydroxy-4>-propiohyl^^ 
pheny 1-5-methy K 1 H)-tetrazole; 

3-chlorp-4-(3-(2rpropyK3rhydroxyr4-(l- , , • 

oxopenty l))phenoxy)propylthio phenyl acetic acid methyl ester; 
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3-ch]oro^-(3-(2-propyl-3-hydr6xy-4-(l^ 

hydroxyliminopentyl))phenoxy) propylthio phenyl acetic acid methyl 
ester; 

3-chloro-4-(3-(2-propyl-3-hydroxy-4-( 1 -hydroxylimino 
. propyl)phenoxy)-propyIthio)phenylacet^mi 

3-chloror4-(3-(2-propyl-3-hydroxy-4-.(l|-(hydr^^ 
propyl)phenoxy)-propylthio)phenylacetic acid; 

Methyl 3-chloro-4-(4-phenoxy-2-propy^^^ 
propylamino)phenylacetate; 

3-Chloro-4-(4-phenoxy-2-propylphenoxy)-propylamino)phenylacetic 

acid;'' : ■/^^'S'/ . ; ■ ' ■ 

3- chloro-4-(3-(2-pr6pyI-3-hydroxy-4-(l-hydr6xyIimiri 
phenoxy)propylthio phenyl acetic acid; 

4- (2-(4-benzyl-2-propylphenoxy)propylthio)-3-chlorophenylacetic acid; 

Methyl 3-chloro-4K3-(2^propyl-3-hydfc>k^^^ 
propyD-phenylacetate; „ 

4-(3-(4-(N-hydroxyiminobenzoyl)-2-propylphenoxy)propylthio)-3- 
chlorophenylacetic add; : V , : • 

4-(3-(4-beiizoyl-3-hydroxy;27propylphenoxy)propyIth 
chlorophenylacetic acid; , 

4-(3-(4-Phenoxy-2-propylphenoxy)prqpylamino)-phenyl(2^- 
dimethy])acetic acid; 

4-(3-(4-Phe5noxyr2-propylphenoxy)prQpylamino)-phenyI(2,2- 
dimethyOacetic acid; 
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4-(3-(4-Phenoxy-2-propylphenoxy)propylamino)-phenylprppanr3^oic 

4-(3-(4-Phenoxy'2-propylphenoxy)propylamino)-phenyIpropan-3-oic 
acid; . . 

4-(3-(4-Phenoxy"2-propyiphenoxy)propyIamino)-ph 
4-(3-(4-Phenoxy-2-^propylphenoxy)propylamino)-phenoxyacetic acid; 
N-[4-(3-(4-Phenoxy-2-propylphenoxy)propylamino)-phenyIJglycine; 
N-[4-(3-(4-Phenoxy-2-pbpyl[)herioxy)pro 

4-(3-(4-Phenoxy-2-propylphenoxy)propylamino)-phenylacetic acid; 
4-(3-(4-Phenoxy-2-propylphenoxy)propylamino)-phenyIacetic acid; 

4-(3-(4-Phenoxy-2-prop)^lphenoxy)propylamino)-3-chloro^ 

acidt'^- ■ .•.•■-••>^v r;.': 

4-(3-(4-Phenoxy-2-propylphenoxy)propyIamino)-3-chlorophenyIacetic 

v.acid;_ r^-; '-^^ :■ *. 

. 4-(3-(4rPhenoxy72-prppylphenox^ acid; 

4-(3-(4-Phenoxy-2-propylphenoxy)propylthid)-phenylpropan-3-oic 
acid; 

4-(3-(4-Phenoxy-2-propylphenoxy)propyloxy)-2-phenyl-2i2- i 
dimettiylacetic acid; 

4-(4-(4-Phenoxy-2-propylphen6xy)butyl^ino>^^ 
dimethylacetic acid; 

4-(3-(4-Phen6xy-2-propylphehbxy)pr6pylthi6^^^ 
acid; 

4-(3-(4-Phienbxy-2-propylphenoxy)propyIoxy)-3-butyIphenylacetic acid; 
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4-(3-(4-Phenbxy-2-propylphendxy)propylamirio)^ 
acid; 

4^(4-(4-Phenoxy-2-propylphenoxy)butylthio)-2-fluoropheriylacetic acid; 

4-(3-(4-Phenoxy-2-propylphenoxy)propyloxy)-phenoxy-2-5pzr&- 
cyclopropylacetic acid; ^ 

3-(3-(4-Phenoxy-2-propylphenoxy)propyloxy)nphenoxyacetic acid; 

3-(3-(4-Phenoxy-2-propyipherioxy)propylamino)-phenyJ^ 
acid; 

3<3-(4-Phenoxy-2-propylphenoxy)propylthiic))-2-pheny 
dimethylacetic acid; 

3-(4-(4-Phenoxy-2rpropylphenGxy)butyloxy)-phenoxy 
dimetiiyiacetic acid; 

3-(3-(4-Phenoxy-2-propylphenoxy)propylthio)-3-methylphenylacetic 

• -acid;- ^ - -^n--, ■ . = 

3- (3-(4-Phenoxy-2-propylphenoxy)propyIthio)-3-chlorophenylacetic 

- iacid;-.- ^ ^ ■■: ■ • ' 

4- (3-(4-Phenoxy-2-propylphenoxy)propylthio)-3-chlorophenylacetic 

■ 'add;- -^'r ^- -cv > -■ ... u.;_ . . ^ - 

3-(4-(4-Phenoxy-2-propyIphenoxy)butylamino)-3-butylphenylacetic 

:-acid;r\ : . ■ .v^ ■ . — 

3-(3-(4-Phenoxy-2-propylphenoxy)propyloxy)-2-propylphenylacetic 
acid; ■ . ^. - 

:3^3^(4-Phenoxy-2-propyiphenoxy)propylthio)-2-fluorDphenyIacetic 
acid; 

3-(4-(4-Phenoxy-2-propylphenoxy)butylamino)-phenoxy-2-jp/ro- 
cyclopropylacetic acid; 
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4-(3-(4-Phenoxy-2-(cyclopropylmethyl)phenoxy)propylam^ 
phenylacetic acid; 

4-(3-(4-Phenoxy-2-(prop-2-^nyl)phenoxy)propylamino)-phenylaceti 
acid; 

4-(3-(4-Phenoxy-2-butylphenoxy)propylamino)-phenylacetic acid; 

4r(3-(4-Phenoxy-2-propoxyphenoxy)propylamino>phenylacetic acid; 

3r(4-'(4-PlienQxy-2-(cyclopropylmethyl)ph^ 
acid; 

3-(4-(4-Phcnoxyr2r(prop-2-enyl)phenoxy)butyIamino)-phenyIacetic 
acid; . . 

3-(4-(4-PhenoxyT2-butylphenoxy)butyloxy)-phenylacetiG acid; r 

3- (4-(4-Phenoxy-2-propoxyphenoxy)butyloxy)-phenylacetic acid; 

4- (3-(4-Phenoxy-3-hydroxy-2-propylphenoxy)propyIthio)-phenylacetic 
acid; 

3- (3-(4-Phenoxy-3-methoxy-2-propylphenoxy)propylthio)-phehyiacetic 
acid; 

4- (4-(4-Phenoxy-3-butyloxy-2-propyIphenoxy)butyloxy)-phenylaGetic 
acid; 

4-(4-(4-Phenoxy-3-chloro-2-propylphenoxy)butyloxy)-phenylacetic 
acid; 

4-(3-(4-Benzoyl-2-propylphenoxy)propylthio)-phenylacetic acid; 

4-(3-(4-(4-ChIoro)benzoyl-2-propylphenoxy)propylthio)-phenyiacetic 
acid; 

4-(4T(4-(4TTolyl)benzoyl-:2-propylphenoxy)butyloxy)-phenylacetic acid; 

3-(4-(4-(4-Butylcarbonyl)-2-propylphenoxy)butyloxy)-phenyiacetic 
acid; 
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4-(3-(4-(N-Hydroxyiminoacetyl)-27propylphenoxy)propyIthio)- 
phenylacetic acid; 

3- (3-(4-(2-Phenylethylcarbonyl)-2-propylphenoxy)propylthio)- 
phenylaceticacid; , ^ 

4- (4-(4-(2-Phenylethoxycarbonyl-2-propylphenoxy)butyloxy)- 
phenylacetic acid; 

4-(4-(4-(4-Phenylthiocarbonyl)-2-propylphenoxy)butyloxy)- 
phenylacetic acid; 

3-chloro-4-(3-((l,2-benzisoxazoI-3-yi)-2-pr6py^ 
propylthio)phenylacetic acid; 

3-chloro-4-(3-(( 1 ,2-benzisoxazol-3-yl)-2-propylphenoxy) 
butylpxy)phenylacetic acid; 

3-(4-(4-benzoyl-2-propylphenoxy)butyIoxy)phenyl acetic acid; 

3-<:hloro-4-(3-(4-fluor6benzoyI-2-propylphehox:y)propyI^ 
acetic acid; 

3-chlor6^-(3-(4-phenyl-2-propylphenoxy)propylthi^ acetic 
acid; ' 

3-chloro-4-(3<N-ethyl.N-(4-acetyl-3-hydroxy-2^^ 
amino)propylthio)phenyl acetic acid; 

3-chloro-4-(3-((4-hydroximinoacetyI-3-hydroxy-2-propylphenyl)r 
thio)propyIthio)phenyI acetic acid; 



3-chlorO'4-(3-(N-(4-hydroximinoacetyl-3-hydroxy-2-propylphenyl)- 
amino)propylthio)phenyl acetic a6id; 

3-chloro-4-(4-phenoxy (4-trifluoromethyl)-propylamino) phenyl acetic 
acid; 
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3-chIdro-4-(4- phenoxy-2-pfbpyl-(4-(4-fludr6)phenylsuI^ 
propylthio)-phenyl acetic acid; 

3-fluoro-4-(4-(4-phenoxy-2-propy]phenoxy)-butylbxy)phenylacetic 
acid; 

3-(4-(l-(2-propyl-4-phenethyI)hydroquinolyl)butyloxy)phenylacetic 
acid; ^ . . ,•• , , ' 

3-Chloro-4-(3-(2-propyl-3-hydroxy-4-( 1 -acetoxyiminopropyl))- 
phenoxy)prop;^IthiQ)phenylaQetic acid; , , 

3-Chloro-4-(3-(2-propyl-3-methoxy-4-methylamirto^^ 
phenoxy)propylthio^henylacetic acid; 

3-cliloro-4-(3-(4-phenoxy-2-propylphendicy)propyl-thio)phenylac^^^ 
acid; 

3-chloro-4,-((2-propylr5-phenoxy) phenoxy^propylthio)phenyJ 

3- ChJoro-4-(3-(2-propylT3-benzoylphenoxy)pix)pyiaiio)phenylacetic 
acid; and 

4- (3-(2-propyl-3-hydroxyr4-acetyl-phenoxy)prppyloxy)-phenoxy acetic 
acid. ■ _ ^. ., 

* 16. A coirtpound according to Glaiii 7 which is 

Methyl 3-chloro-4-(3-(2-propyl-3^hydr6xy4-prdi)i«6hyip^^ 
propylthio)-phenylacetate; 

3-Chloro-4-(3-(2-propyI-3-hydroxy-4- 
propionylphenoxy)propylthio)phenyl-acetic acid; 
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Methyl 3^chlorb-4-(3-(2-pr6pyl-3-hydroxy-4-(l -oxobutyOpherioxy)- 
propylthio)phenyl acetate; : 

3-GhIofG-4-(3-(2-propy 1^3-hydroxy^4-( 1 -ox6butyl)phenoxy)- 
propylthio)-phenylacetic acid; ^' 

Methyl 3-chlor6-4-(3-(2-propyl-3%droxy^-(l!-oxopr6pyl)pIienoxy)- 
propyloxy)phenylacetate; ' . 

3-Chloro-4-(3-(2-propyl-i-hydr^^^^^ ' 
hydroxyIiminopropyl)phehoxy)-jpropylA acid; 

Methyl 3-chloro-4-(3-(2-propyl-3-'hydroxy-4< 1 -hydroxyliminopropyl)- 
phenoxy)propy loxy)pheny I acetate; • • 

Methyl 3-chloro4-(3-(2-propyl-3-hydroxy-4-(l-hydroxyUmiriobutyl)- 
phenoxy)propylthio)phehylacetate;' ' ■ 

3-CfiIoro-4-(P(2-p^^ 

hydroxy liminobutyl)phenbxy)-propylthib)pH8hylacetic acid- 
Methyl 3- chloro4^3-(2-propyi-i3-hydrojty-4-(l- 
hydroxyliminopropyl)-phenoxy)propyltliiib)phehylacetate' 

3-Chloro-4-(3-(2-propy l-3-hydroxy-4-( J -hydroxylimino-2- 
methylpropyl)-phenoxy)propylthio)phenylacetic acid; 

Methyl 3-chlbro-4-(3-(2<yclopropylmethyl-3-hyd^^ 
phenoxy)propylthio)phenylaoBtate; ) ' ' ^v >«. 

3-ajlbro-4-(3-(2-cyclopropylmethyl-^-hyidrbxy-^^^^^ 
prQpy;lthip)phenylacetic acid; 
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Methyl 3"ehloro-4-(4-(2-propyI-3-hydr^^ 
phenyl)butylthio)phenylacetate; 

Methyl 3-chloro-4-(4-(2-propylr3-hydroxy-4-(l-hydroxyim 
phenyl)butylthio)phenylacetic acid; 

3-Chloror4r(3-(2-propyl-3-hydroxy,r^^^ 
phenyl-5-methyI-(lH)-tetra2ole; vnt: : 

3-chIoro-4-(3-(2-propyl-3-hydro?^y-4-^^^ 
oxopentyl))phenoxy)propylthio phenyl acetic acid methyl ester; 

3-chloro-4-(3-(2-propyl-3-hydroxy-4-(l - 

hydroxy liinitfopentyl))phenoxy) propylthio phenyl acetic acid methyl 
ester; , . 

3;cliloro-4-(3-(2-propyl-3-hydroxy-4-(l -hydroxylimino 
propyl)phenoxy)-propylthio)phenyjapeta^^ ^.v : 

3-chloro-4-(3-(2-propyl-3-hydroxyr4-(l-(hydroxyli^^ 
propyl)phenoxy)-propylthip)phenyl^^ iacid; 

Methyl 3-chloro-4-(4-phenoxy-2-propylphenoxy)- 
propylamino)phenylacetat!?; . 

3-ChIoro-4-(4-phenoxy-2-propylphpnoxy)rpropylamino)^^^ 
acid; 

3- chIoro-4«(3-(2-propyl-3-hydroxy-4-( 1 -hydroxyliminopropyl)) 
phenoxy)pix)pylthio phdnyl acetic acid; 

4- (2-(4-tenzyl-2-propylphenoxy)propylthio)-3-chloro^ 

Methyl 3-chloro-4-(3-(2-propyI-3-hydfoxy-4-( 1 -oxbpentyl)phenoxy)- 
propyO-phenylacetate; 
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4-(3-{4^(N-hydroxyiminobenzoyl)-2-propylphenoxy)p^^ 
chlorophenylacetic acid; 

4-(3-(4-benzoyl-3-hydroxy-2-propylphenoxy)propyUhio)-3- 
chlorophenylacetic acid; 

4-(3-(4-Phenoxy-2-propyIphenoxy)propyloxy)-phenylacetic acid; 
4-(3-(4-Beiizoyl-2-prppylphenoxy)propyloxy)-phenylacetic acid; 
3-(4-(4-Phenoxy-2-propylphenoxy)butyloxy)-phenylacetic acid; 

3- (4-(4-Benzoyl-2-propylphenoxy)butyloxy)-phenylacetic acid; , 

, 4-(3-(4-Phenoxy-2rpropy|phenoxy)pr9pyloxy)-phenoxyacetic acid; 

4- (3-(4-Benzoyl-2-propyIphenoxy)propyloxy)-phenoxyacetic acid; 

4-(3-(4-Phenoxy-.2-propyIiAenoxy)pi-opyltbio)-3-propylpheny lacetic 
acid; ; . . ■ 

4-(4-(4-BenzoyI-2-propylphenoxy)butyithio)-3-chlorophenylacetic acid; 

4-(3-(4-Phendxy-2-propylpherioxy)propylsulf6no)-3-propylphenylacetic 
acid; 

4-(3-(4-Benzoyl-2-propylphenoxy)propylsulfono)-3-chIorophenylacetic 
acid; .■ - 

4-(4-(4-Phenoxy-2-propylphenoxy)butylthio)-3-propylbenzyl-tetrazole; 
4-(4-(4-Beiizoyl-2-propylphenoxy)butylthio)-3-chlorobenzyI-tetrazole; 
4-(3r(4-Phenoxy-2-propylphenoxy)propylamino)-phenylacetic acid; 
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4-(3-(4-BenzGyI-2-propylphenoxy)propylamino)-phenyIacetic acid; 

3-(4-(4-(4-Fluorophenoxy>2-propylphenoxy)butyloxy)-phenylacetic 
acid; 

3-(4-(4-(4-Fluoroben2oyl)-2-propylphenoxy)butyloxy)^phenylacetic 
acid; 

3-chloro-4-(3-((;l,2-benzisoxazoI-3^y])-2-propyI^^^ 
propylthio)phenylacetic acid; 

3-chIoro-4-(3-(4-fluorobeiizoyl-2-propylphenoxy)propylthio)phenyl 
acetic acid; and - 

3^chloro^4-(3-^(4-phenoxy^2-propylphenoxy)propyl-thio)phen^^^^ 
acid. 

17. A method for the treatment or prevention of diabetes 
which coinprises administering to a diabetic patient a pharmaceutically 
effective amount of a compound of formula I 

s 

or a pharmaceutically acceptable salt thereof, wherein: 

R is selected from the group consisting of H, Ci.6 alkyl, C5-10 aiyl, 
and C5-10 heteroaryl, said alkyl, aryl and heteroaryl optionally 
. substituted with 1 to 3 groups of Ra; 

R1 is selected from a group consisting of: H, Gi-is alkyl, G2-15 
alkenyl, C2-I5 alkynyl and C3-10 cycloalkyl, said alkyl, alkenyl, 
alkynyl, and cycloalkyl optionally substituted with 1 to 3 groups of R^; 
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"^r2 is' selected from a group consisting of: H, Ciii5 alkyl, acyly C2-15 
alkehyl, 0R3, C02alkyl, C(0)R3, OH, -0C(0)R3; C2:15 alkynyl; C5- 
' 10 aryl, CS-IO heteroaryl, said alkyl, alkenyl, alkynyl, kryl ahd 
heterbaryl optionally substituted with 1 to 3 groups of R^; 

r3 is selected from a group consisting of: H, NHR\ NHacyl, C] - l 5 
alkyi; 02-15 alkenyl, Ci-15 alkbxy, C02alkyl, OH, €2-15 alkynyl; C5- 
10 aiyl, C5-10,heteroaryl said alkyl, alkenyl, alkynyl, aiyl and 
hjCteroaryl optionally substituted, ^yith 1 to 3 groups of %^'> 

R4 is selected from the group consisting of: r2, -B-R5 or •~'C=Y ^ 
with! the proviso that when (Z-W-) is Z-CR^rI Y is O and r4 is r2, 
then r2 is not acetyl, H, alkyl, alkoxy or aryl; or when (Z-W-) is Z- 

CR^\ Y is O and R4 is --C=y2 j^gn y2 is nbt O, or i when 

(Z-W-) is Z-CR'^r'-, or Zrb— . where R8 is O, Y is- S or G and 
R4 is i^B.R5, then B is iiot O or S; 

r5 is selected from the group consisting of: C5.10 aryl and C5-10 
heteroaryl, said aryl and heteroaryl bptibnally substituted with 1 to 3 
groups of Ra; 

B is selected from the grbiip consisting olf: O, S(0^ arid NRl; ■ 

- --Re 'R7 . . 

(Z-W-) is Z-CR Z-CH=CH., or Z-b— R*^ ; 

R* is selected from the group consisting of CR*R', O, NR*^, and S(0)p; 

R*^and R' are independently selected from the group consisting of H, C,. 
6 alkyl; 
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Xl and X2 are, independently selected from a group consisting of: : H, 
OH,Ci-i5alkyl,C2.15alkenyI,C2.15alkynyl,halo,OR3,C5 aryl, 
C5-10 aralkyi, C5-IO heteroaryl and Cl-10 acyl, said alkyl, alkenyl, 
alkynyl, aryl and heteroaryl optionally substituted with 1 to 3 groups of 

Ra represents a member selected from the group consisting of: halo, 
aryl, acyl, lieteroaryl, CF3, OCF3, -0-, CN. NO2, R3, 0R3; sk3, 
S(0)R3, SO2R3, NR3R3, NR3C0R3, NR3C02R3, NR3C0N(R3)2: 
NR3S02R3, C0R3, eb2R3, CdN(R3)2- S02N(R3)2, 0CdN(R3)^ skid 
aryl and heteroaryl optionally substituted with 1 to 3 groups of halo or 
CI -6 alkyl; 

Y issel^cted from the group consisting of: 8(0)^;, -CH2-, -6(0)-^ 
C(0)NHv-NR-.-0-,-S02NHv-NHS02; v — ■ ^ 

is selected from the group consisting of: O aiid C; ■< ' ^ .) 

y2 is selected^ from the group consisting of: O. N(Ci -i 5) alkyl, 
N(C02)alkyl, N-Oalkyl, N-Oacyl and N-OH, with the proviso that if y2 
is O and r3 is CH3 then n is 2; 

ZJs selected from the group consisting.of: C02R3, R3c02R3, 
CONHSO2R, CONH2 and 5-(lH-tetrazoIe); 

t and V are rndependentiy 0 or J such that/t ,+ V = 

Q is a saturated or unsaturated straight chain hydrocarbon containing 2- 
4carbon atoms and , 

p is 0-2. 

18. A method for lowering triglyceride levels which 
comprises administering to a patient needing lower triglyceride levels a 
pharmaceutically effective amount of a compound of formula I 
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Y— Q 

or a pharraaceutically acceptable salt thereof, wherein: ■ . 

R is selected from the group consisting of H, Ci-6 alkyl, C5-10 aiyl, 
and C5-IO heteroaryii said alkyl, aryl and heteroaryl optionally 
substituted with 1 to 3 groups of R^; 

r1 is selected from a group consisting of: H, Ci-is alkyl, C2.15 
alKenyl, C2-15 allcynyl and qSrlO cycloalkyl, said alkyl, alkenylj 
alkynyl, and cycloalkyl optionally substituted with 1 to 3 groups, of R^; 

r2 is selected from a group consisting of: H, Ci -15 alkyl, acyl, C2-15 
, alkenyl, 0R3, C02alkyl, C(0)R3, OH, -0C(0)R3, G2- 15 alkynyl,. C5. 
10 aryl, C5-10 heteroaryl, said alkyl, alkenyl, alkynyl, ary I and 
heteroaryl optionally ,subs;tituted ;with 1 to. 3 grqups.of. RS; 

R3 is selected from a group consisting of: H, NHR', NHacyl, Ci .15 
alkyl. C2rl5 alkenyl, G1.J5 alkoxy, CC^alkyl. OH, C2.15 alkynyl, C5- 
1 0 ^ryl, €5- 1 0 heteroaryr said alkyl, alkenyl, aHcynyl.raryl and 
heteroaryl optionally siitetiiuted With f tb 3 groups of Ra; 

■■■■■■■ ■ "'- ^ ' ■ : ^^''^ ' ijl^'.- 
R4 is selected from the group consisting of: r2, -B-R5 or --C=Y^^ 
with the proviso that when (Z-W-) is Z-CR*r\y is O and r4 is r2, 
then r2 is not acetyl, H, alkyl, alkoxy or arylf 6r when (Z-W-) is Z- 

CRV. Y is O and R4 is --C=Y2 jhen y2 is not O, or when 

(Z-W-) is Z-CR*^R^, or Z-b— ^ ^here r8 is O. Y is S or O and 
R4 is -B-R5, then B is not O or S; 
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r5 is selected from the group consisting of: C5.10 aryl and C5-10 
heteroaryl, said aryl and heteroaryl qptionally substituted with 1 to 3 
groups of R^; 

B is selected from the group consisting of: O, S(0)p and NR^ ; 
(Z-W-) is Z.CR^R^^;Z.eH=CH-Jor Z-^ 

R* is selected from the group consisting of CR^R^, O, NR^ and S(0)p; 
R^ did Ri'arfe mdepend^^^ grdup consisting of H, C^. 

Xl and X2 are independently selected from a group consisting of: H, 
^OH, Cl-l^ alkyl, G^iis alkehyl, C2.15 alkynyl, halo, GR3, C5.1O aryl, 
C5-10 aralkyl,C5ii6 heteroaiyl auid Gi-io acyl; said alkyl, alkeiiyl, 
alkynyl, aryl and heteroaryl optionally siibstituted with 1 to 3 groups of 
Ra; 

Ra represents a member selected from the group cohsisting of : halo, 
aryl, acyl, heteroaiyl, GF3v OGF3, GN, NO2, R^, OR3; SR3^ 
S(0)R3, SO2R3, NR3R3, NR3GOR3, NR3g02R3, NR3C0N(R5)2, 
NR3S02R3, C0R3, GO2R3, GON(R3)2, S02N(R3)2, 0G0N(R3)2 said 
aryl and heteroaryl optionally substituted with 1 to 3 groups of halo or 
Cl-6 alkyl; 

Y isselected from the group consisting oh S(0)p, -GH2-, -C(0)-, , 

-c(0)NH-, .^^R-, ^-s<^^ 

is selected from the group consisting of: O and G; 
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y2 is selected from the group consisting of: O, N(Gi.i5) alkyl, 
N(C02)alkyl. N-OalkyI, N-Oacyl and N-OH, With the proviso that if y2 
is O and R3 is CH3 then n is 2; 

Z is selected from the group consisting of: C02R3; R3c02R3; 
CONHSO2R, CONH2 and 5-(lH-tetrazole); . ' 

t and V are independently 0 or 1 such that t + v = 1 

Q is ai saturated or urisahirated straight chain hydrocarbon containing 2- 
4cart)dn atoms and 

p is 0-2. 

1 9. A method for trieatihjg obesity which comprises 
administering to a patient in need thereof a phanhaceutically effective 
amount of a compound of formula I- ..; . ; 

or a phannaceutically, acceptable salt thereof, wherc^^ 

R is selected from the group consisting of H, Cl^ alkyl, C5.10 aiyl, 
and C5-IO heteroaryl, said alkyl, aiyl and heteroai^l optionally 
substituted with 1 to 3 groups of Ra; 

R^ is selected from a group consisting of: H, Ci-ii alkyj, 02-15 
alkenyl, C2-15 alkynyl and C3-IO cycloalkyl, said alkyl, alkenyl, 
ilkynyl, and cyeloancyl optionally substituted with 1 to 3 groups of Ra; 



R^ is selected from a group consisting of: H, C1-15 alkyl, acyl, C2-15 
alkenyl. 0R3, C02alkyl, C(0)R3. OH, -0C(P)R3. C2-15 alkynyl, C5. 
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10 aryl, CS-io heteroaiyl, said alky 1, alkenyl> alkynyl, aryl and 
heteroaryl optiQn^lly substituted with 1 to 3 groups of R^; 

r3 is selected from a group consisting of: H, NHR\ NHacyl, Ci-15 
alkyl, C:2-15 alkenyl, CMS alkoxy, CP2alkyl, OH, C2-15 alkynyl, C5. 
10 aryl, C5.10 heteroarylsaid alkyl, alkenyl, alkynyl, aryl and 
heteroaryl optionally substituted with 1 to 3 groups of R^J 

r4 is selected frpm th^ group consisting of: r2, -B-R^ or tQ-^^, 
with the proviso that when (Z-W-) is Z-CR^rI Y is O and R^ is r2, 
then R2 is not acetyl, H, alkyl, alkoxy or aryl; or when (Z-W-) is Z- 

f 

CR*r'. Y is O and R4 is -^C-Y^ then y2 is not O, or when 

(Z-W-) is Z-CR^R'-, or Z-b— ^ where R 8 is O, Y is S or O and 
r4 is -B-R5, then B is not O or S; 

R5 is seiecteil from the group consistihg of: C5-IO aryl and C5-10 
heteroaryl, said aryl and heteroaryl optionally substituted with 1 to 3 
groups of R2; ' 

B is selected from the group consiisting of: ■ O, S'(0)i) aiid'NR;! ; 

(Z-W-ji is Z.CR*^^-,^:CH=CH^^ ' 

R* is selected froni the group consisting of CR'r', O, NR^, and S(0)p; 

R"andR' are independently selected from the group consisting of H, Cj. 
6 alkyl; 

X I and X2 are independently selected from a group consisting of: H, 
OH, Cl-15 alkyl, C2-15 alkenyl, C2.15 alkynyl. halo, 0R3, C5.10 aryl. 
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C5-10 aralkyl. C5.IO heteroaryl and Cj-io acyl, said alkyl, alkenyl, 
alkynyl. aryl and heteroaryl optionally sub^tuted with 1 to 3 groups of 

Ra represents a member selected from the group consisting of: halo, 
aryl, acyl, heteroaryl,. CF3, OCF3, -0-, CN, NO2, R?, 0R3; SR3. 
S(0)R3, SO2R3, NR3R3, NR3C0R3. NR3c02R3, NR3C0N(R3)2, 
NR^S02R3, C0R3, CO2R3. C0N(R3)2. S02N(R%, 0C0N(R3^2 said 
aryl and heteroaryl optionally substituted with 1 to 3 groups of halo or 
C1^6 alkyl; ' / ' . 

Y isselected from the group consisting of: S(0)p, -CHj-, -C(0)-, 

-t(0)NHs -o-z-sdaNHr-^ 

Y1 is selected from the group consisting of : 6 and C; 

y2 is selected from the group consisting of: O, N(Cl-i5) alkyl, 
N(C02)aikyl, N-Oalkyl, N-Oacyl and H-OH, with the proviso that if y2 
isOiahdR3iseH3thennis2; ' ' 

Z is selected from the group consisting of: COlR^, R3c02R3, 
Cb^mS02R, CONH2 and 5^(1 H-tetrazd^^^^ 

t and V are independently 0 or I such that t + v = I 

Q is a saturated or unsaturated straight chain hydrocarbon containing 2- 
:4carbon atoms and 

■pis 6-2. ■ ■ • ■ • * ■ 

20. A method for halting, preventing or reducing the 
risk of developing atherosclerosis and related diseae events in a patient 
in need of such treatment, comprising the administration of a 
pharmaceutically effective amount of a compound of formula I ' 
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or a phairnaceuticaily acceptable salt ^^^^^ ; 

R is selected from the group coh^istmg of H, Gi:5 alkyl/ CsliO ai^^ 
and CS-lO heteroaryl, said alkyiratyl aiid lieteroji^^ optimally 
substituted with 1 to 3 groups of R^; 

R ^ is selected from a group consisting of : H, 01-15 alkyl, C2rl5 
alkenyl, C2-15 alkynyl and C3I10 cycloalkyl, said alkyl, alkenyl, 
alkynyl, and cycloalkyl optionally substituted with 1 to 3 groups of R^; 

r2 is selected from a group consisting of: H, C1-15 alkyl, acyl, C2-15 
aIkenyl,OR3,C02aM 

10 aryl, C5-I6 heteroaryl, said alkyl, aUceinyi, alkynyl; aryl ai>d . 
heteroaryl optionally substituted with 1 to 3 groups of R^; 

R3 is selected from a group consisting of: H, NHR*, NHa.cyl, Ci.15 
alkyl, C2-15 alkenyl, CM5 alkoxy, C02alkyl, OH, C2- 15 alkynyl, C5. 
10 aryl, C5-IO heteroaryl said alkyl, alkenyl, alkynyl, aryl and 
heteroaryl optionally substituted with 1 to 3 groups of R^5 

R4 is selected from the group consisting of: R2, -j5.R5 or '^C-Y ^ 
with the proviso that when (Z-W-) is Z-CR^R^. Y is O and r4 is r2, 
then R2 is not acetyl, H, alkyl, alkoxy or aryl; or when (Z-W-) is Z- 

CR V. Y is O md R4 is -0=^^ then y2 is npt Q, or when 

(Z-W-) is Z-CRV-, or Z-^— , where RS is O, Y is S or p and 
R4 is -B-R5, then B is not O or S; 
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R5.is selected from the group consisting of : C5-10 aiyl andttSs-io 
heteroaryl, said aryl and heteroaryl optionally siibstimted with 1 to 3 
groups of R*; 

B is selected from the group, consisting of: 0,iS(0)p and NRI ; 

(Z-W-) is Z-CR'r\ Z-CH=CH-. or Z-b— R^— . 

R* is selected from the group consisting of CR^R', O, NR^ and S(0)p; 

R and R are independently selected from the group consistittg of H, C, 
6 alkyl; 

knd X2 are independently selected from a group consisting of: H, 
OH. Gl-15 alkyl, G2-15 alkenyl, C2^i5 aik>myl, halo, 0R3; C5.10 aryl, 
C5.10 aralkyl, C5.10 heteroaryl and Ci-io aeyl; said alkyl, alkenyl, 
alkynyl, aryl and heteroaryl optionally substituted with 1 to 3 groups of 

Ra represents a member selected from the gibup consisting of: halo 
aryl, acyl, heteroaryl, CF3, OCF3. -0-, CN, NO2, R3, 0R3; SR3, 
S(0)R3, SO2R3, NR3R3, NR3COR3, NRScOjRS, NR3C0N(R3)2, 
. 1^3802^3, ^or3. CP2R3, CPN(R3)2. SP2N(R3)2, OCON(R3)2'said 
aryl and heteroaiyl optionally substituted with 1 to 3 groups of halo or 
Cl-6 alkyl; * 

Y isselected from the group consisting of: S(0)p, -CHj-, -C(0)- 
YI is selected from the group consisting of: 0 and C; 
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Y2 is selected from the group consisting of: O, N(Cl.l5) alkyl, 
N(C02)alkyl, N-Oalkyl, N-Oacyl and N-OH, with the proviso that if y2 
is Q and r3 is (ai3 then n is^2; ^ 

Z is selected from the group consisting of: R^COlR^, 
CONHSQ2R, CONH2 and 5-(l H-tetrazole); 

t and V are independently 0 or 1 such that t + v = 1 ' 

Q is a saturated or unsaturated straight chain hydrocarbon containing 2- 
4carbQn atoms and . 

.pas 0t2, ..^^ ^. ,A ...y...: , . ^ : 

21 . A method according to claim 20 wherein the 
compound has an IC50 equal to or less than lO jiM in the hPPAR5 
bindiiig assay aiid an EG50 equal to or less than 10 |iM in the hPPARS 
Jrans^activation assay.. \..rn. : ■ : ri r . 

22. The method of Claim 21 wherein the compound has 
an IC50 equal to or less than 100 nM in the hPPAR5 binding assay and 
an ECso equal tQ or less than 100 nM in the hPPAR6 transactivatibn 
assay. ■ ■ '''' ---^ ■ ^ --^ • ■ "• 

^ 23 • The method of Claim 22 wherein the compound has 

jari ICsO equal to or less than 50 hM ih the hjPPAR5 binding assay and an 
EC50 equal to or less than 50 nM in the hPPARS transactivation assay. 

14. The method of Claiih 23 wherein the compound has 
an IC50 equal to or less than iO nM in the hPPARS binding assay and an 
EC50 equal to or less than 10 nM in the hPPARS transactivation assay. 

25. A method for raising high densisty lipoprotein 
plasma levels in a patient in need of such treatment, comprising the 
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administration of a pharmaceutically effective amount of a compound of 
fpmiula I . 

or a pharmaceutically acceptable salt thereof, wherein: 

R is selected from the group consisting of H; Ci-6 alkyl, C5-]b aryl, 
and C5.10 heteroaryl, said alkyl, aryl and heteroaryl optionally 
substituted with 1 to 3 groups of Ra; 

is selected from a group consisting of: H, C1-I5 alkyl, C2-15 
alkenyl, Ci-iS alkynyl and C3-10 cycloalkyl, said alkyl, alkenyl, 
alkynyl, and cycloalkyl optionally substituted with 1 to 3 groups of R^; 

R2 is selected from a group consisting of: H, C1.15 alkyl, acyi; C2-15 
alkenyl, 0R3, C02alkyl, C(0)R3, OH, -0C(0)R3, C2- 15 alkynyl, C5- 
10 aryl, C5.10 heteroaryl, said alkyl, alkdhyl, alkyiiyl, afyl iind 
Heteroaryl bptibrially siibstituted with I to 3 groups of R^; • 

R3 is selected from a group consisting of: H, NHR^v NHacyl, C1.15 
alkyl, C2-I5 alkenyl. Cms alkoxy, C02alkyl, OH, C2-15 alkynyl, C5. 
10 aryl, C5.10 heteroaryl said alkyl, alkenyl, alkynyl, aryl and 
heteroaryl pptipnally substituted with 1 ,tb 3 groups of ka; 

••••• . ^. -v 

Rf is selected from the group consisting of: r2, -B-R5.or ■rC=Y^^ 

with the proviso that when (Z-W-) is Z-CR'r'. Y is O and r4 is r2. 

then r2 is not acetyl. H, alkyl, alkoxy or aryl; or when (Z-W-) is Z- 

CR V. Y is O and R4 is --C=y2 then Y2 is not O. or when 
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(Z-W-) is Z-CRV-, or Z-b— R«— , where R8 is O. Y is S or O and 
r4 is -B-R5, then B is not O or S; 

r5 is selected from the group consisting of: C5-10 aryl and C5-10 
heteroaryl, said aryl and heteroaryl optionally substituted with 1 to 3 
groups of R*; 

B is selected from the group consisting of: O, S(0)p and NR^ ; 

^ ' ' " '^'"^ • • ■ " ■ ^' 

(Z-W-) isZ-CRV-.Z-CH=CH-, or Z-b— R^; 

R* is selected f?on» jhe grpu consisting of jCRV, O, NR*, and S,(P)p; 

R^and are independently selected from the group consisting of H, Cj. 
^alkyl; , ... ,. 

Xl anid X2 are independently selected from a group consisting of: H, 
OH, Ci-15 alkyl, C2-15 alkenyl, C2-15 alkynyl. halo, 0R3, C5-1Q aryl, 
C5-IO aralkyl, C5-IO heteroaryl and Cl-lO acyl, said alkyl, alkenyl, 
alkynyl, aiyl and heteroaryl optionally substituted with 1 to 3 groups of 

Ra represents a member selected from the group consisting of: halo, 
aryl, acyl, heteroaryl, CF3, OCF3, -O-^ CN, NO2, R3, 0R3; SR3, 
S(0)R3, SO2R3, NR3R3, NR3COR3, NR3C02R3, NR3C0N(R3)2, 
NR3S02R3, C0R3, .C02R3, C0N(R3)2, S02N(R3)2, 0C0N(R3)2 said 
aryl and het^ro^l optiohariy substituted with 1 to 3 groups of halo or 
Glr6 alkyl; 

Y isselected from the group consisting of: S(0)p, -CH2-, -C(0)-, 
-C(0)NH-i -NR-, -O^ -SGjNH, -NHSO2; 
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is selected from the group consisting of: O and C; 

y2 is selected from the group ddiisisting of: O, N(Cl -fS) alkyl, 
N(G02)aikyl, N-OalkyI, N-Oacyl and K-OM, with the proviso that if y2 
is O and r3 is CH3 then n is 2; 

Z is selected from the group consisting of: C02R-^, R3g02R3, 
C0NHS02R, CONH2 and 5-( 1 H-tetrazole); 

t and V iaiie ihdepehdehtly 0 dr 1 such that t + v = 1 

Q is a saturated or unsaturated straight chain hydrocarbon cbntainihg 2- 
4darbbn atomsand - - > 

p-is.0-2. ■ • : 

26. A method according to claim 25 wherein the 
compound has an IG50 equal to or less than 10 in ihe hPPAR6 
binding assay and ah 'EC50 equal to oi less than 10 ^iM in the hPPy^RS 
ti^sactivatioh assay. ' ;i ^ 

27. The method of Claim 26 wherein the compoimd has 
an IC50 equal to or less tiian 100 nM in the hPPARS binding assay and 
ah EG50 equal to or less than 100 nM in the hPPAR8 transactivation 

■"^assayr ■ ' - ■ • .. : 

28. The method of Glaim 27 wherein the compound has 
an IG50 equal to or less than 50 nM in the hPPAR8 binding assay and an 
EC50 cqiial to or less th^ 50 nM in the hPPARS transactivation assay. 

29. The method of Glaim 28 wherein the compound has 
ah IG5O equal to or less than 10 nM in the hPPAR5 binding assay and an 
EG50 equal td or less than 10 liM in the hPPAR5 tiansabtivarion assay. 
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30. A method for the treatment or prevention of diabetes 
which comprises administering to a diabetic patient an effective amount 
of a compoiind of Claim 17 in conibination with a sulfonylurea, fibrate, 
HMG-CoA reductase, inhibitor,, beta-sitosterol inhibitor, cholesterol 
acyltransferase inhibitor, biguanides, cholestyramine, angiotensin II 
antagonist, melinamide, nicotinic acid, fibrinogen receptor antagonists, 
aspirin, a-g;lucosida$e inhibitory, insulin setcretogogue or insulin. 

31. A method for halting, preventing or reducing the 
risk of developing atherosclerosis and related disease events which 
comprises administering to a patient in need thereof an effective amount 
of a compound of Claim 20 in combination with a sulfonylurea, fibrate, 
HMG-CoA reductase inhibitor, beta-sitosterol inhibitor, cholesterol 
acyltransferase inhibitor, biguanides, cholestyramine, angiotensin II 
antagonist, melinamide, nicotinic acid, fibrinogen receptor antagonists, 
aspirin, a-glucosidase inhibitors, insulin secretogogue or insulin. 

32* A nietbwl according to cla 
. compound has an IC50 equal to or less, than 10 |xM in the hPPAR5 
binding assay and an EC50 equal to or less than 10 |iM in the hPPAR5 
transactivation assay. 

* • ■ . . ^ • . , • • ' ■<..•■•■ 

33. 

an IC50 equal to or less than lOQ nM in the hP^ binding assay and 
an EC50 equal to or less than 100 nM in the hPPARS transactiyation 
assay. 

34. The method of Claini 33. wherein the compound has 
an IC50 equal tq or less than 50 nM in the hPPAR5 binding assay and an 
EC50 equal to or less than 50 nM in the hPPAR5 transactivation assay. 

35. The method of Claim 34 wherein the compound has 
an IC50 equal to or less than 10 iiM in the hPPAR8 binding assay and an 
EC50 equal to or less than 10 nM in the hPPARS transactivation assay. 
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36: A method for the treatment or prevention of obesity 
which eomprises administering to an obes6 patient an effective kniount 
of a compound of Glaimi 19 in combination with afehfluraminfe; • 
dexfenfluramine, phentiramine or P3 adrenergic receptor agonist. - 

37. A composition for the treatment of diabetes or for 
lowering triglyceride levels or for halting, preventing or reducing the 

: risk of developing atherdiselerosiis and related disease events^ or for 
raising high densisty lipoprotein plasma levels, which comprises an inert 
carrier and an effective amount of a compound of Claim 1.' 

38. A" composition for the tr^eaitihent' of diabetes wHieh 
comprises an inert carrier and an effective amount of a compound of 
Claim 1, in combination with a sulfonylurea, fibrate, HMG-CoA 
reductase inhibitor, beta-sitdsterol inhibitor, cholesterol acyltransferase 
inhibitor, bigiianides, cholestyramine, angiotensin II antagonist; > 
melinamide, nicotinic acid, fibrinogen receptor aiitagonists.'^aSpirih, a- 
glucosidase inhibitors, insulin secretogogue or insulin. 

39. A composition for halting, preventing or reducing 
the risk of developing atherosclerosis and related diseae events, or for 
raising high density lipoprotein plasma levels, which comprises an inert 
carrier and an effective amount of a compound of Claim 1 , in 
combination with a sulfonylurea, fibrate, HMG-CoA reductase inhibitor, 
beta-sitosterol inhibitor, cholesterol acyltransferase inhibitor, 
biguanides, cholestyramine, angiotensin II antagonist, melinamide, 
nicotinic acid, fibrinogen receptor antagonists, aspirin, a-glucosidase 
inhibitors, insulin secretogogue or insulin. 

40. A method according to claim 39 wherein the 
compound has an IC50 equal to or less than 10 in the hPPARS 
binding assay and an EC50 equal to or less than 10 nM in the hPPARS 
transactivation assay. 
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41; The method of Claim 40 wherein the compound has 
an IC50 equal to or less than 100 nM in the hPPAR5 binding assay and 
an EC50 equal to or less than 100 nM in the hPPAR6 transactivation 

assay.... . 

42. The method of Claim 41 wherein the compound has 
an IC50 equal to or less than 50;nM in thehPPARS binding assay and an 
EQSQ equal to or less thjan 50 nM in the hPPAR5 transactivation assay. 

43. The method of Claim 42 wherein the compound has 
an IC50 equal to or less than 1 0 nM in the hPPAR5 binding assay and an 
EG50 equal !to> or jess t^ 10 nM in the hPPARS transactivation assay. 

44. A coniposition for the treatment of obesity which 
coniprises an inert cairrier and an effective amount of a compomid of 
Claiin l i in, combination with a fenfluramine^ deXfenfliiramine, 
phentiramine or 
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